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CHAPTER I 
THE PROBLEM AND METHODS USED TO SOLVE IT 
The problem.-- This service paper is concerned with 
the development and evaluation of a unit of work dealing 
with reproduction and genetics to be taught in sophomore 
biology. The writer of this paper has taught the unit 
f'or sev~ral years and has never quite been satisfied with 
the results obtained from the old traditional methods of 
teaching the subject. It seemed to the writer that the 
problem of reproduction and genetics has many vitally 
important contributions to make to the personal develop-
ment of every high school student, and that, therefore, a 
different kind or presentation or this unit might be help-
ful to me and to the students. 
The town and its pupils.-- The unit on reproduction 
and genetics is being offered to the pupils or the tenth 
grade or a four-year high school. The school, known as 
the Southington High School, is located in Southington, 
the population center of Connecticut. The town has a 
population of thirteen thousand and for the most part it 
is an industrial town with a few scattered farms. The 
school enrolls about four hundred and eighty-five pupils 
who come, for the most part, from homes of middle class 
-1-
standing. Only seventeen parents of pupils have attended 
or graduated from college. Although the town is made up 
2 
of a mixture of various nationality groups, most of the pupils 
in the school are children of American-born parents. A few 
select families send their children to a preparatory school 
which is located within commuting distance of Southington. 
In recent years, about fifteen per cent or the graduating 
class have gone to college. About ninety-five per cent of 
the pupils in the tenth grade elect biology. This represents 
ninety-eight pupils which are divided into four classes of 
28 - 19 - 27 and 24 reBpectively. Biology is taught during 
the four morning periods of the school day which begins at 
eight forty-five and ends at eleven fifty. Each period is 
forty-two minutes long. 
Although .the pupils are not grouped according to 
abilities, results of the Terman-McNamara Test of Mental 
Ability administered in April or the preceding year were 
available. These showed the intelligence quotients' of one 
group, hereinafter referred to as Class I, ranged from 75 to 
114 with a mean of 99.3. The intelligence quotients of the 
second group, hereinafter referred to as Class II, ranged 
from 87 to 120, with a mean of 99.8. The intelligence quo-
tient of the third group hereinafter referred to as Class III, 
ranged from 89 to 137, with a mean of 111.2. The intelligence 
quotients of the fourth group, hereinafter referred to as 
3 
Class IV, ranged from 81 to 123, with a mean or 104.8. These 
facts are shown in Table I which follows. 
• Table 1 . Intelligence Quotients of 98 Pupils Taking Biology 
Class I Class II Class III Class IV 
Pupil I.Q. Pupil I.Q. Pupil I.Q. Pupil I .Q. 
( 1) {2) {3) {L!-) (5) (6) l7) (ts) 
-
1 105 29 108 48 129 75 107 
2 114 30 120 49 106 76 87 
3 99 31 99 50 133 t~ 114 4 96 32 111 51 101 107 
5 112 33 111 52 96 79 81 
6 90 34 88 53 105 80 105 
~ 107 35 94 54 115 81 108 111 36 90 55 116 82 89 
9 113 37 94 56 102 83 102 
10 103 38 91 57 107 84 111 
11 101 39 109 58 110 85 110 
12 94 40 90 59 137 86 94 
13 111 41 113 60 89 87 123 
14 95 42 100 61 109 88 103 
15 83 43 104 62 96 89 123 
).6 108 44 87 63 104 90 120 
17 104 45 90 64 125 91 105 
18 102 46 100 65 109 92 95 
19 96 47 97 66 99 93 1i~ 20 100 67 105 94 
21 103 68 128 95 112 
22 75 69 117 96 109 
23 89 70 95 97 90 
24 108 71 108 98 101 
-25 --- --- - 91 72 133 --
26 78 73 116 
27 109 74 92 
28 88 
• Mean 99-3 99.8 111.2 104.8 
The intelligence quotient of the ninety-eight pupils 
taking biology ranged from 75 to 137, with a mean of 104.5 
and a standard deviation of 12.0. Table 2 which follows 
shows the frequency distribution of the intelligence quo-
tients for the ninety-eight pupils. 
4 
By comparing the calculated mean obtained for the ninety-
eight pupils with the mean obtained for each of the four 
·.- classes, it seems that Class III is much higher with 111.2; 
Classes I and II are below with a mean of 99.3 and 99.8 res-
pectively, while Class IV is about the same. 
Table 2. Frequency Distribution of Intelligence Quotients 
of 98 Pupils Taking Biology 
Interval 
( 1) 
135 - 139 
130 - 134 
125 - 129 
120 - 124 
115 - 119 
110 - 114 
105 - 109 
100 
- 104 
95 - 99 
90 - 94 
85 - 89 
80 - 84 
75 - 79 
Totals 
Mean - 104.5 
S. D. - 12 
f 
(2} 
1 
2 
3 
4 
5 
13 
21 
14 
12 
12 
7 
2 
2 
98 
d fd fd2 
(3} Pn -( 5) 
6 6 36 
5 10 50 
4 12 48 
3 12 36 
2 10 20 
1 13 13 
0 0 0 
-1 ... 14 14 
-2 -24 28 
-3 -36 108 
-4 -28 112 
-5 .-10 50 
-6 -12 72 
-61 587 
5 
In Figure 1, which follows, the frequency distribution 
for the ninety-eight pupils taking biology is clearly shown 
by an histogram. The frequency distribution is a five-point 
one and each interval is equal to one standard deviation of 
12. 
45 pupils 
27 pupils 
16 pupils 
I 4 pupils 6 pupils] 
73 85 86 98 99 111 112 124 125 137 
Figure 1. Histogram of Intelligence Quotients of 
Pupils Taking Biology 
The school and its classroom laboratory.-- The high 
school is a new brick building two stories high. The 
biology unit consists of three rooms--the laboratory, the 
storeroom and a workroom. The classroom laboratory is 
designed for the purpose of using unit and unit assign-
ment method of organization and teaching as explained by 
. y 
Dr. Roy 0. Billett of Boston University in his course 
and the materials in his recent book, Fundamentals of y y 
Secondary School Teaching. The classroom laboratory 
is located on the first floor and consists of eight four-
student tables with comfortable chairs. The tables are 
6 
six feet long, three and one-half feet wide, and two and 
one-half feet high. The top consists of one and one-quarter 
inch black Kemweld. The floor is covered with asphalt tile. 
The biology room has four large double windows on the south-
west side, which are provided with opaque shades to darken 
the room for films and slides. The laboratory contains a 
large demonstration table at the front of the room. This 
table is equipped with a sink, running water, gas and elec-
tricity. The room also contains a built-in notebook case, 
bookshelves, a display cabinet, magazine rack, a sliding 
blackboard, two wall tables, two filing cabinets, and a 
pupil lavatory. The classroom laboratory has ample bulletin 
board space located on the side opposite the windows near 
the front of the room. The workroom is provided with a 
!}Unit Assignment Course taken at Boston University, 1940. 
gvRoy o. Billett, Fundamentals of Secondary-School Teaching, 
Houghton Mifflin Company, Boston, 1940. 
~See picture in Appendix. 
teacher's desk, sink storage cases, a table, and a filing 
cabinet. 
Equipment.-- The room is equipped with a fair amount 
of essential biology equipment. It has a well-stocked 
aquarium, a germinating bed and two animal cages, a sound 
movie projector, a film strip projector, a microprojector, 
three compound microscopes and several hundred slides -
several large charts, two anatomical models and a human 
skeleton. 
Methods used in solving the problem.-- It has been 
necessary to decide upon the aims of the unit on repro-
duction and genetics, how it shall be organized and 
taught - and to evaluate the results. The materials 
and methods finally selected have been examined for their 
validity in harmonizing with the aims of secondary educa-
7 
1/ y 
tion in general and science instruction in particular. 
The unit and unit assignment method of organization and 
teaching as explained by Dr. Roy 0. Billett of Boston 
3.1 
University, in his course and the materials in his 
1/The Thirty-First Yearbook of the National Society 
for the Study of Education, Part 1, A Program for Teaching 
Science, Public School Publishing Company, Bloom~ngton, 
Illinois, 1932 - pp. 224-26. · 
£/Wilbur L. Beauchamp, Teachers' Guidebook for Everyday 
Problems in Biolose, Scott, Foresman and Company, New 
York, 1934, pp. 6- . 
3}Unit Assignment Course taken at Boston University, 1940. 
recent book, Fundamentals or Secondary School Teaching 
-has been used. Evaluation of the unit on reproduction 
and genetics has been done by means or objective tests, 
quizzes, day to day records or class activities and 
achievements, and teacher observation or pupils in and 
out or class. 
y 
At the conclusion or the unit the pupils were given 
an opportunity to write their reactions to studying by 
the unit method. 
8 
!}Roy 0. Billett, Fundamentals of Secondary-School Teaching, 
Houghton Mifflin Company, Boston, 1940. 
CHAPTER II 
THE UNIT ON REPRODUCTION AND GENETICS 
Preliminary statement.-- The unit on reproduction and 
genetics is here presented in four parts. This has been 
done in accordance with the unit method set forth by Dr. y 
Roy 0. Billett of Boston University in his book, Funda-
· mentals or Secondary School Teaching. The four parts are: 
the basic underlying concept, the more detailed facts and 
ideas involved in that concept, references for teacher's 
use and the unit assignment, part or which is mimeographed 
and placed in the hands or the pupils. 
General statement of the unit.-- All living organisms 
have the ability to give rise to other living organisms 
similar to themselves. Organisms that come from a single 
parent are said to be produced asexually, while organisms . 
that come from two parents are said to be produced sexually. 
In both kinds or reproduction, new organisms will inherit 
many characteristics from their original parent or parents. 
The transmission of characteristics, known as heredity, is 
a recent study, but one which has proved to be or great social 
and economic value to mankind. 
1}Roy 0. Billett, op. cit. 
-9-
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Itemized statement, or delimitation, or the unit.--
1. All living organisms come from previously existing 
living organisms. 
2. All living organisms begin life as a single cell. 
3. The organism continues to grow until mature, and 
then reproduces. 
4. There is no reproduction unless some portion or a 
living organism is able to leave its parent's body 
and to live independently. 
5. Some organisms may reproduce asexually, for example, 
the amoeba, by binary fission; bread mold, by form-
ing spores; strawberries, by vegetative reproduction. 
6. Some living organisms, for example, mosses and ferns, 
reproduce asexually in one generation and sexually in 
the next. 
7. In organisms which reproduce by sexual means, fer-
tilization is accomplished when one sperm unites with 
one egg. 
8. New living things produced by sexual reproduction go 
through an embryo stage, between fertilization of the 
egg and the appearance or the new organism. 
9. Plants have different methods or preventing self-
pollination and securing cross-pollination. 
10. The lower in the scale of life an organism is, the 
simpler are its reproductive habits and the greater 
the number of offsprings produced. 
11. Some organisms are more successful at reproduction 
than others. 
12. Living things~ even of the same kind~ are never 
exactly alike~ not even with regard to single 
traits~ as color or shape. 
11 
/ 13. The hereditary characteristics in all organisms are 
/ 
determined by the genes which are carried in the 
chromosomes. 
14. Mendel's laws of segregation~ dominance~ and unit 
characters explain most of the facts in heredity 
in living things. 
/ 15. Acquired characters are not inherited. 
/ 
/ 16. Changes in living things which appear without 
explanation and are inherited in generations which 
follow are known as mutations. Mutations often 
result in new types of living things. 
_., 17. Most factors are not determined by a single gene; 
/' 
but by a group of genes. 
18. Useful and better varieties of plants and animals 
may be produced by hybridization. 
19. Living things reproduce offsprings which possess 
the genes of their ancestors~ though these genes 
do not ne~essarily resemble any or these ancestors. 
-
20. In all living things the number of chromosomes is 
12 
kept constant generation a~ter generation by repeat-
ing the steps in the process o~ mitosis and reduc-
tion division. 
21. The sex chromosomes may carry the genes ~or a 
number o~ characters other than sex. Such charac-
ters are sex-linked. 
22. It is a de~inite advantage to have two parents. 
Desirable genes o~ one parent may overcome the un-
desirable genes ~rom the other parent. 
23. Most living organisms have two types o~ cells; germ 
or reproductive cells and somatic or body cells. 
The ~ormer give rise to egg and sperm cells~ while 
the latter make up the body o~ the individual. 
24. Certain traits are said to be dominant over others 
known as recessive factors. Dominant genes carry 
the development of a characteristic farther than the 
corresponding recessive genes. 
25. Some hybrids are intermediate between the parents 
because one gene partially dominates the other. 
26. Desirable characters may be propagated by successive 
selection and cross-breeding of those individuals of 
the species which show the desired characters in the 
most pronounced form. 
27. Marriage between cousins or families in which the same 
13 
defects are present should not be attempted because 
of the greater chance of the undesirable genes 
associating. 
28. Both heredity and environment are controlling 
factors in the developm~nt of living things. 
Probable Indirect and Incidental Learning Products 
A. Indirect 
1. An attitude of clearmindedness toward sex problems. 
2. An intelligent wholesome attitude toward a profound 
aspect of life. 
3. An attitude of fairmindedness toward eugenical 
problems. 
4. A tolerance toward the whole field of scientific 
investigation. 
5. A desire to know and understand better the work of 
modern pioneers in the field of heredity. 
B. Incidental 
1. A fuller realization of the value of the scientific 
method of solving problems. 
2. An increased ability to represent objects by diagrams. 
3. An appreciation of the forms of an organism. 
14 
References Useful to the Teacher 
1. Beauchamp, Wilbur L., A Tentative Syllabus in General 
Biology, University of the State of New York, 
Albany, 1931. 
2. 
3-
4. 
s. 
6. 
7· 
8. 
Beauchamp, Wilbur L., Teacher 1 s Guidebook for Every-
day Problems .. in Biolo~, Scott, Foresman and 
Company, New York, 193 . 
Billett, Roy 0., Fundamentals of Secondary School 
Teaching, Houghton, Mifflin Company, Boston, 
1940. 
Caldwell, W. 0. and Committee, Reorganization of 
Science in Secondary Schools, Bulletin Number 
26, U~· S. -Bureau of Education. 
Colin, E. C., Elements of Genetics, Blakiston Company, 
Philadelphia, 1941. 
Davenport, Charles B., How We Came By Our Bodies, 
Henry Holt and Company, New York, 1936. 
Heiss, Elwood D., Ellsworth & Obourn and C. Wesley 
Hoffman, Modern Methods and Materials for 
Teaching Science, The MacMillan Company, 
New York, 1940. 
Hambridge, Gove, Yearbook of Agriculture, U. S. 
Government Printing Office, Washington, 1936. 
9-~ Hoff, Arthur G., Secondary School Science Teaching, 
/ the Blakiston Company, Philaqelphia, 1947. 
10. Huntington, Ellsworth and Ohters, Tomorrow's Children, 
John Wiley and Sons, New York, 1934. 
11. Koos, Leonard V., The American Secondary School, 
Ginn and Company, New York, 1927. 
1~/ Laton, Anita D., Powers, RalphS., New Directions in 
/ Science Teaching, McGraw-Hill Book Company, 
New York, 1949. 
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13. Miller and Blades, Methods and Materials for Teaching 
Biological Sciences, McGraw-Hill Book Company, 
New York, 1938. 
14. Noll, Victor H., The Teaching of Science in Elementary 
~/1 and Secondary Schools, Longmans, Green and Company, 
New York, 1939. 
15. _Noll, Victor, H., Science Education in American Schools, 
/(--G! The Forty-Sixth Yearbook of the National Society , 
for the study of education, part one, The Univer-
sity of Chicago press, Chicago, Illinois, 1947. 
16. Powers, S. Ralph, (Chairman), A Program for Teaching 
---r \0 Science, Thirty-first Yearbook, National Society 
' for the study of Educators, Part one, Public School 
Publishing Company, Bloomington, Illinois, 1932. 
17. 
18. 
19. 
20. 
21. 
22. 
Scheinfeld, Amram, You and Heredity, Frederick A. 
Stokes Company, Philadelphia, 1939. 
Sinnott, E. W., and Dunn, L. c., Principles of Genetics, 
McGraw-Hill Book Company, New York, 1939. 
Snyder, Laurence H., The Principles of Heredity, 
D. C. Heath and Company, Boston, 1940. 
Thayer, V. T., (chairman), Science in General Education, 
D. Appleton Century Company, New York, 1938. 
Waddington, Conrad H., How Animals Develop, W. W. 
Norton and Company, New York, 1937. 
Wells, G. P., Science of Life, Doubleday, New York, 
1934. 
The unit assignment.-- (Time allotment, five weeks, five 
periods per week.) The unit assignment includes pre-test 
introductory activities, core activities, optional activities, 
quizzes, final test and reading lists, as follows: 
16 
y 
Reproduction and Genetics Test 
One of the five words or phrases given below completes 
the meaning of the statement. Select ·one of the answers as 
the best one and put its number to the left of the number of 
the question. 
Sample: 
3 A. 
__ _.1. 
___ 2. 
__ .3. 
___ 4. 
__ _...5. 
__ 6. 
In the human body tissues are grou~ed together to 
form (1) cells, (2) protoplasm, (3} organs, (4) muscles, (5) zygotes. _ 
Spontaneous generation refers to (1) production of 
new organisms without parents, (2) reproduction of 
pond scum, (3) formation of sex cells, (4) produc-
tion of spores, (5) the reproductive process of 
the fly. 
The continuance of living forms on the earth is 
assured by the process of (1) respiration (2) 
spontaneous generation, (3) reproduction, (4) 
balanced diet, (5) metabolism. 
When your dog gets worms in his stomach it is 
because he (1) has eaten candy, (2) has drunk 
rainwater, (3) has had an inadequate supply of 
vitamins, (4) .has accidentally eaten some worms 
or worm eggs, (5) has eaten too much meat. 
' A cat starts life as (1) a kitten, (2) a single 
cell, (3) an egg, (4) four cells, (5) eight cells. 
When growth has continued long enough for the 
or!anism to become mature, it usually (1) dies, (2 goes on growing rapidly, (3) reproduces, 
(4 shrinks, (5) hibernates. 
After the young bud of a hydra develops all its 
structures, it (1) stops growing, (2) lives 
together with its parent, (3) separates from its 
parent, (4) dies, (5) continues to grow. 
1/This test was used as both a pre-test and final mastery 
test. The pupils were not told this beforehand. 
__ 7. 
___ 8. 
__ _..9. 
_ ___.10. 
__ .11. 
_ ___.12. 
_ ___.13. 
_ ___,14. 
_..-....15. 
_16. 
Budding of yeast is a simple form of (1) sexual 
reproduction, (2) spore-formation, (3) cutting, 
(4) asexual reproduction, (5) layering. 
Seedless fruit is widely reproduced by the 
process of (1) sexual reproduction, (2) spontan-
eous generation, (3) grafting, (4) regeneration 
(5) layering. 
17 
The ferns reproduce by (1) regeneration, (2) graft-
in~, (3) alternation of generation, (4) conjugation, (5) budding. _ 
Eg~ producing organs are (1) testes, (2) ovaries, (3) stigmas, (4) anthers, (5) thalli. 
Higher animals reproduce by the union of (1) asexual 
spores, (2) two similar gametes, (3) several sperms 
with one . egg, (4) one sperm with more than one egg, 
(5) one sperm with a single egg. 
A fertilized s~erm cell is called (1) mutant, (2) zygote, (3) zygospore, (4) gene, (5) chromosome. 
The stage in the development or an embryo which 
most resembles a hollow ball is (1) gastrula, (2) blastula, (3) egg, (4) morula, (5) zygote. 
An embryo begins its life (1) as soon as an egg 
cell is fertilized, (2) only after the animal is 
born, (3) only after it hatches from an e~g, 
(4) as soon as the egg cell is formed, (5) as an 
unfertilized egg. 
Primarily flowers are for the ~urpose of (1) 
accomplishing reproduction, (2) creating beauty, 
(3) providing vegetables, (4} strengthening the 
plant, (5) making the plant grow. 
The greatest amount or parental care is exercised 
by organisms that (1) have few offsprings, (2) 
have many offsprings, (3) lay eggs, (4) reproduce 
asexually, (5) forms in which there is external 
fertilization. 
_ _..17. 
_ ___.18. 
---19. 
_ ___.20. 
_ ___,;21. 
_ ___.22. 
---23. 
_ ___.24. 
__ 2.5. 
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Two children or the same parents, reared under the 
same conditions are (1) always alike, (2) sure to 
have similar dis~ositions, (3) always equal in men-
tal capacity, (4) never exactly alike, (5) always will 
have the same color eyes. 
The reason why each lear on a tree differs from 
every other lear or the same tree is (1) heredity, (2) hybrid, (3) mutation, (4) selection, 
(5) variation. 
Determines heredity (1) chromosomes, (2) conjugation, (3) cytoplasm, (4) nucleus, (5) protoplasm. 
A certain boy has a double-pupil in one eye. This 
trait, therefore, is (1) dominant, (2) recessive, 
(3) neither dominant nor recessive, (5) may be 
either dominant or recessive. 
If pure stock tall peas are crossed with pure 
stock dwarf peas, the descendants in the first 
generation will (1) all be tall hybrids, (2) 
fifty per cent tall, (3) seventy-five per cent 
tall, (4} twenty-five per cent tall, (5} all 
short hybrid. 
When two hybrid tall pea plants are crossed, 
(1} three or the offspring will appear tall but 
only one will be pure tall; (2) two or the orr-
spring will be pure tall and two will be short, 
(3) three or the offspring will appear short, 
but only one will be pure short. {4} three or 
the offspring will be pure tall and one will be 
hybrid tall, (5) all will be hybrid tall. 
Acquired characters are those (1) handed down by 
the parents, (2) which are dominant, (3) caused 
by forces outside the body, (4) from maternal 
genes, (5} due to hybridizing. 
A horse is made lame by an accident. (1} it is 
likely, (2) it may be possible, (3) it is very 
unlikely, (4) it is impossible, (5) it is very 
unlikely, that its colt will inherit the lameness. 
When a gene changes so that a new character appears 
in the specie, the change is called (1) blending, (2) dominance, (3) mutation, (4) segregation, 
(5) maturation. _ 
_........;26. 
_ __,;27. 
_28. 
__ 2.9. 
_ __,30. 
_31. 
__ .33. 
__ .34. 
The 
!~l 
theory of mutation was first advanced by 
Charles Darwin, (2) Gregor Mendel, 
August Weismann, (4) Hugh DeVries, 
Luther Burbank. 
The scientist who discovered that traits are 
the result or many genes rather than single 
~enes was (1) Burbank, (2) Mendel, (3) Weisman, (4) DeVries, (5) Morgan . . 
Man has obtained hi~her yield or corn by 
(1) hybridizationt (2) mitosis, (3) blending, (4) euthenics, (5J segregation. 
Mary 1 s hair is red in color, her mother 1 s hair 
is light brown - her father 1 s, dark brown. The 
reason for Mary's hair being red is (1) red is 
recessive, (2) red ap~eared as a mutant, (3) 
red is a blending, (4) red hair was present in 
her grandparents, (5) red is a pure type. 
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Reduction or a number or chromosomes to one-half 
of the original number takes place durin~ the 
process or (1) amitosis, (2) mitosis, (3) matur-
ation, (4) rejuvenation, (5) conjugation. 
An example or a sex-linked character is (1) curley 
hair, (2) color-blindness, {3) feeblemindedness, (4) two-jointed fingers, (5} albinism . 
A recessive trait (1) is not allowed to develop 
because of environmental conditions, (2) belongs 
to an inferior racial group, (3) is the character-
istic whose appearance is masked b~ the presence 
or a gene for a dominant trait, (4) is a vestigial 
organ, (5) is a sex-linked character. 
A germ cell is (1) sperm cell, (2) epithelial 
cell, (3) muscle cell, (4) chromosomes, (5) nerve 
cell. 
In inheritance of human eye color, (1) dark brown 
is dominant over light blue (2) dark . brown is 
recessive to light blue, (3) dark brown and light 
blue always blend perfectly, (4) no color is dom-
inant, (5) dark brown is sometimes dominant. 
20 
____ .35. Which of the following results could not be secured 
through scientific plant and animal breeding (1} 
immunity to disease, (2} superior yields, (3) more 
rapid growth, (4) mutations with certain desired 
characters, (5) descendants which are superior to 
their ancestors in important respects. 
____ .36. A variety produced by hybridization is (1} beard-
less wheat, (2} golden delicious apples, (3) horn-
less eattle, . (4} plumcot, {5} seedless orange. 
_......,37- In earlier 
especially 
incorrect, 
incorrect, 
(5} just a 
times cousin marriages were considered 
desirable. This belief was (1) entirely 
(2} correct, (3} more correct than 
(4} more incorrect than correct, 
superstition. 
--~38. The eugenists seek to improve mankind by (1) child-
labor laws, (2} compulsory insurance for workers, (3) improved housing conditions, {4) more play-
grounds, (5) segregating the feebleminded. 
To the left or each number is a blank space in which 
you should write the missing word which would complete the 
meaning of the sentence. 
Sample: 
bio\ojyA. 
__ .39-
___ 40. 
__ 41. 
__ 42. 
__ 43. 
_ 44. 
__ 45. 
The study of living plants and animals is called~ 
Pasteur's work on microorganisms showed that they 
must come from other microorganisms. 
All forms or life begin as a single _. 
The process of simple cell division is called 
·---
The branching off of a new individual from the side 
or the parent is called~-
Onions and lilies are normally propagated by means 
or __ _ 
In grafting, the cutting which is taken from the 
plant to be propagated is called~--
The mushroom and the other fungi reproduce 
asexually by_. 
__ 46. The spore of the moss plant germinates and grows 
into the_ 
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Sexual reproduction in the spirogyra and paramecium 
is called;._ _ 
__ 48. 
_49. 
__ so. 
_ __,.51. 
__ 52.-
__ 53. 
___ 54. 
__ 55. 
__ 56. 
___ 57. 
__ 58. 
Parthenogenesis is the development of an egg cell 
which has not been ____ . 
When a mammalian embryo is born, the cord which 
fastened it to the parent is severed. This cord 
is known as the cord. 
The series of cell divisions which take place 
after fertilization is known as ____ • 
The process of which the numbers in the egg and 
sperm is reduced is known as __ __ 
The organ in which the human embryo develops is 
known as the ____ • 
The part of the flower in which the male cells 
are produced is the __ __ 
The process of transferring the pollen grains 
from the male organ to the female organ of the 
flower is known as __ __ 
One of the methods that self-pollination is 
prevented in flowers, is when the stamen is 
____ than the pistil. 
One of the agents that helps to pollinate the 
corn plant is __ __ 
A trait which appears only in one sex like 
hemophilia in man, is called ____ . 
Any trait which expresses itself in the presence 
of its opposing trait is said to be ____ . 
Write a plus sign(~) for each true statement and a 
(0) for each false statement on the line to the left of 
the number preceding each statement. 
Sample: 
~ A. Ragweed is one kind of plant. 
__ 59. 
60. 
_61. 
_62. 
__ 64. 
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Flies will arise from meat if it is allowed to rot. 
Gametes develop directly into new plants. 
In the beginning a seed is only one cell. 
Reproduction generally occurs after the organism 
has matured physically. 
When a portion or an organism separates from the 
parent's body and begins life for itself, repro-
duction is said to have taken place. 
When binary fission occurs, the cells divide into 
many spores, each of which may develop into an 
adult organism. 
65 . . Strawberry plants reproduce asexually by tubers. 
__ 66. 
_67. 
__ 68. 
69. 
_70. 
__ 71. 
_72. 
_73. 
__ 74. 
__ 75. 
__ 76. 
The eyes or white potatoes are buds from which 
new potatoes grow. 
Sporangia are sometimes round on molds. 
In alternation of generation the offspring in 
each generation resembles its mother or rather. 
A young jellyfish looks like its parents. 
The male reproductive cell in plants and animals 
is commonly called the sperm. 
Fertilization is accomplished by the fusion or 
several sperm cells with one egg cell. 
The blastula is a stage in the development or a 
mammalian embryo. 
Cross-pollination produces stronger offsprings 
than does self-pollination. 
The lower the animal in the scale or life, the 
more eggs are produced. 
The male-mammal of some species share with the 
female the work of caring for the offspring. 
Living things are exactly like their parents. 
__ 77-
__ 78. 
_79-
_80. 
__ 81. 
__ 82. 
__ 83. 
__ 84. 
__ 85. 
__ 8.6. 
__ 87. 
_88. 
_89. 
_ _.90. 
Chromosomes are necessary for the transmission 
of hereditary characteristics. 
Genes have a great influence in the development 
of offspring. 
When a character becomes recessive to another, 
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the recessive character never again gives evidence 
of its presence. 
When one parent guinea pig is black and the other 
is white, all the offsprings in the first genera-
tion will be black. 
The children of professional skaters are likely 
to become expert skaters because they inherit their 
parent's skill in skating well. 
Mutations can be caused by the rays of atomic 
explosion. 
Most factors in human beings are determined by 
many genes rather than by a single pair of genes. 
All of our improved plants and animals have been 
produced by hybridization. 
Every new body cell formed in the process of 
growth in an organism, has a set of chromosomes 
exactly like the set in every other body cell of 
that organism, or of every other organism of that 
same kind. 
A person can inherit a certain characteristic 
from his great grandparents. 
Both mature body cells and mature sex cells contain 
the same number of chromosomes. 
Hemophilia is more commonly found in males than in 
females. 
Hereditary mental traits in mankind tend to be 
recessive. 
Body cells exert more influence on the transmission 
of hereditary characteristics than do the sex cells. 
_ _..91. 
_ _..92. 
_ _..93. 
_ _..94. 
___ 95. 
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In the Edwards family, the superior mental ability 
has reappeared - generation after generation. 
Parents whose eyes are brown may have children with 
blue eyes. 
Selective planting by man produces the same results 
as survival of the fit in nature. 
Defective offspring result from hereditary defects 
rather than from the new relationship of their 
parents. 
As soon as fertilization of an egg is accomplished, 
the developing organism is affected by the environ-
ment. 
The words omitted from the sentences are on the left 
side or the page. Put the number of the blank on the line 
beside the word that you think should go in the space. 
Sample: (A) is placed beside the name Weismann. 
___ germplasm According to a doctrine advanced by 
___protoplasm (A) ____ , all living things are composed 
___ mitosis or ordinary body cells called (96) __ __ 
__ Morgan 
__ melosis 
_individual 
___ acquired traits 
___ inherited traits 
_environment 
_nucleus 
___ heredity 
__ sperms 
.A_ Weismann 
_somatoplasp 
and sex cells called (97) __ • Sex 
cells divide by the process or (98) 
while body cells divide by the process 
of (99) ____ . (lOO) ____ arfect only the 
somatoplasm which ceases to exist 
upon the death of the (101) ____ , but 
germplasm is ordinarily unchanged by 
the (102) __ ~and is transmitted from 
generation to generation. 
_chromosome 
___ sexual reproduction 
_resemble 
_desirable 
__ undesirable 
__present 
_dominant 
_recessive 
_asexual reproduction 
blended 
hybrids 
mutant 
_lacking 
_colored 
white 
25 
The factors which determine the appear-
ance and other characteristics of an 
individual are believed to be carried 
in the (103) of the germplasm. In 
(104) each offspring receives a 
mixture of factors from both parents. 
Thus the offspring (105) the 
parents in some ways and differ from 
them in others. There are many (106) _ 
as well as (107) ____ genes in man. Due 
to the fact that there has been a 
wholesale mixture of these genes in 
the past, it is doubtful if any family 
possesses genes that are all desirable. 
Marriages between families where the 
same defects are (108) __ should not 
be attempted because of the greater 
possibility of the undesirable genes 
uniting. Most undesirable genes are 
(109) __ and most desirable genes 
are (110)_. 
___ hybridization 
___ segregation 
___ inbreeding 
___ vegetative propagation 
___ hybrid corn 
___ domestication 
___ eugenics 
___ unit character 
___ conjugation 
___ genetics 
___ selection 
___ sheep 
___ use of mutants 
___ chestnut tree 
___ Buffalo 
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A successful breeding program depends 
on an adequate knowledge of the prin-
ciples of (111) ____ . If a breeder has 
two animals with dissimilar traits 
which he wishes to combine, he must 
mate these two animals. The mating 
of two such animals is known as (112) . 
Four types of offspring may result 
from the match. This is explained by 
Mendel's law of (113) ____ . The breeder 
then chooses the best or the four types 
for further breeding. This process is 
called (114) ____ . If the breeder 
chooses several types and mates them 
with each other, he is using a method 
known as (115) . The plant breeder 
can mate closely related forms more 
easily than the animal breeder because 
he can use the method known as (116) ____ • 
A good example or a new type of animal 
produced by the breeder is (117) __ __ 
A good example of a new type of plant 
produced by the breeder is (118) __ __ 
_many 
__ short 
_few 
__ reproduction 
__ heredity 
_respiration 
__ higher 
_offspring 
lower 
_faster 
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Animals which provide parental care 
for the young often produce relatively 
(119) ____ offspring. In species which 
do not provide parental care for the 
young, the production of (120) ____ 
offspring is the rule. In many species 
which reproduce rapidly, the individual 
has a (12l) ____ life. In general, the 
(122) ____ the organism in the scale of 
life, the (123) __ ~is its rate of 
(124) __ . 
A cow that had had her horns removed had a calf that grew 
no horns. When this calf grew to be an adult cow, it had a 
calf which likewise grew no horns. 
Make a check mark (v) in the blank before each statement 
in the following list that seems to you to be a sensible 
comment to make about the facts just stated: 
----~1. The calf grew no horns because its mother's horns 
had been removed before it was born. 
----~2. The calf was probably a freak. 
---~3· The calf was a mutant, as far as being hornless was 
concerned, but the cow was not. 
_____ 4. Removing the cow's horns had nothing whatever to do 
with her calf's having no horns. 
______ s. Removing the cow•s horns had little to do with her 
calf's having no horns. 
_____ 6. Before we could be certain whether the calf was or 
was not a mutant, we should need to find out whether 
or not other calves of the cow and calves of her 
calf had horns. 
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Make a check mark (v) before each statement that seems 
to you to give a sensible .reason for your checking the state-
ment or statements that you did in the preceding list. 
_____ 7. Mutations are transmitted to offspring. 
8. Freaks transmit their unusual characteristics. 
----
----~9· The effects of whatever happens to an organism 
during its life are never transmitted. 
____ 10. About one fourth of the offspring in the second 
generation will have the new character. 
----11. The calf that was a "grandchild" of the original 
cow had no horns as a result of . the working of 
Mendel's laws. 
----12. Environment and heredity both play important parts 
in the lives of individuals. 
A florist had two varieties of the same plant, one 
with red flowers and the other with white flowers. He 
crossed the red with the white and planted the seeds. 
The F1 generation gave all pink flowers. He then planted 
the seeds from these self-pollinated pink flowers and 
found that out of 600 plants they produced 148 red, 302 
pink, and 150 white in the F2 . Selecting seeds from these self-pollinated pink flowers only, he tried again. 
In the spaces at the left check (~ the results he 
should get. 
---~13. He would get all pink flowers. 
____ 14. He would get all red and white flowers. 
____ 15. He would get the same proportion of red, pink, 
and white flowers as before. 
---~16. He would get many more red and few white flowers. 
---~17. He would get many red flowers and many white 
flowers, but few pink flowers. 
Check (v) the following statements which explain the 
results checked above. 
----~18. Repeated selection would strengthen the pink 
until all offspring are pink. 
_____ 19. Blending inheritance of two characters will 
always give a 1:2:1 ratio. 
----~20. Red is dominant and will tend to increase. 
21. Pink is a hybrid and will "run out." 
---
Check (Y} the statement which indicates a method by 
which a pure pink line might be bred. 
22. Continued selection 
---
----~23. Making new red-white crosses 
24. Vegetative propagation (increase by cuttings, 
----- graftings, etc.) 
25. No known method. 
----
Introduction of the Unit to the Pupils 
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A class discussion centering on foods eaten at break-
fast the morning or the class meeting. The story concerns 
the improvement of plants and animals in relation to the 
food the pupils have had for breakfast. The preliminary 
story would be told in the following manner: 
"No doubt all of you had breakfast this morning! I 
wonder how many of you ever stop to realize how the various 
roods we eat have been produced and improved. Let's list 
the improvements made in simple breakfast foods since our 
grandfather's time. For example, let's take the foods the 
average American family has for breakfast - keeping in mind 
the fact that some of the improvements will not favor the 
present. Most of us start our breakfast with a glass of 
orange juice or a sliced orange. Have you ever stopped to 
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think how the seedless orange came into being? Naturally, 
it cannot come from seed if it is called a seedless orange -
does anyone know how it did originate? (discussion follows) 
How about the toast (bread) we had for breakfast? How does 
the wheat which produces the flour compare with that of 
grandfather's time? The hybrid wheat which we have today 
has doubled the production of wheat. The breeding tech-
niques have yielded wheat of good milling quality which 
provides flour of excellent baking quality. The jam you 
enjoyed with your toast was probably strawberry or rasp-
berry jam. The strawberry and raspberry plants have been 
improved so that the berries are much larger and have 
better flavor than formerly. Some of us had scrambled 
eggs for breakfast. Do you know that today a hen can 
lay 250 - 350 eggs per year, which is three times as many 
eggs layed in grandfather's time. How has this been accom-
plished? (discussion follows) Of course, you all had a 
glass of milk this morning - have you given much thought to 
the milk yield today as compared with grandfather's day? 
The production of milk has increased tremendously in recent 
years. In 1870 the best dairy breeds produced about 12,000 
pounds of milk per year. The championship milk producer 
today yields 40,000 pounds of milk, three and one-half times 
the former yield. Your parents and older brother or sister 
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had coffee as a breakfast beverage this morning. You may 
be surprised to learn that the yield of coffee per acre has 
been doubled - and sugar also. The new type sugar comes 
from sugar cane, which is resistant to disease and has a 
high yield of sugar per acre. (discussion follows) Many 
other foods which we all eat daily, like the potato, tomato, 
and apple, have also been improved immensely since your 
grandfather's young days. 
Does anyone know of any other foods in which big 1m-
provements have been made? Have any of you assisted your 
parents in planting a garden? What do you know about the 
seeds they use - how they are obtained and selected?" 
(discussion follows) 
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Study and Activity Guide 
The materials found on these pages are to guide your 
study on this unit. Be sure to read them carefully. If 
you can think of other really interesting things that 
might be done, let me know. Do this by writing them down 
or .seeing me privately. 
A score sheet for each pupil will be kept by me. As 
soon as you complete each item, bring it in for approval. 
If it is incorrect, it will be returned to you for correction. 
!/The study and activity guide is mimeographed and given 
out to the pupils. See Appendix D. 
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When accepted, it will be so marked on your score sheet. 
\ 
Some of your class periods will be discussion periods 
and you must be prepared to take an active part in the 
discussion, but aside from this you may do the items in any 
order that you wish. 
A long list of optional activities are given. Make a 
real effort to do some of these optional activities. This-
unit can be one of the most profitable of your school ex-
..... · 
periences. Do a good job. 
Core Activities 
1. What is reproduction? Where does life come from? Can 
you give any specific . examples of former beliefs .con-
cerning the origin of living creatures? Ask your 
parents if they remember any such belie-fs. In your 
own words, make up a definition of spontaneous gener-
ation. 
2. Discuss reproduction in class. 
3. Take notes on the teacher's lecture on asexual repro-
duction. 
4. With the aid of a microscope or a microprojector, 
examine a prepared slide, showing the paramecium in 
fission. Draw a simple diagram showing the cell 
division and be able to explain the following ques-
tions: 
(a) 
(b) (c> 
which structures divide first, the 
nucleus or the cytoplasm? 
when do organisms reprodu.ce? 
what relationship exists between 
parental care and the number of 
offsprings produced? 
Item 2, score sheet 
·, 
5. What is the difference between asexual and sexual 
reproduction? What are some of the advantages of 
the asexual method of reproduction; the sexual method 
of reproduction. (1:548-9)1/ (8:361-8) (9:503-5) 
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Item 3, score sheet 
6. What is meant by vegetative propagation? What are 
two important advantages of propagation by this 
method over that of using seeds? (1:554-9) (2:380-4) (3:510-18) (8:370-3) ' 
Item 4, score sheet 
7. What are the four methods of asexual reproduction 
found in plants other than vegetative propagation? 
What are some examples of these methods? (1:550-4-) (3:507-10) (6:411-15) (8:361-66) . 
Item 5, score sheet 
8. What is regeneration? Find out all you can about 
the starfish and the oyster fishing industry. (3:507-8) (4:415) (8:370-1) 
Item 6, score sheet 
9. With the aid of a compound microscope, examine a 
prepared slide showing a hydra bearing a bud. Draw 
a simple diagram and label it. Be able t6 explain 
the following: 
how and where is the bud developed? 
how does the bud become a separate -
individual? 
Item 7, score sheet 
10. Take a quiz on asexual reproduction. 
Item 8, score sheet 
11. Discuss in class sexual reproduction in the lower 
organisms. 
1 umbers indicate reference books and pages, for example, 
1:548-9) means that information about asexual and sexual 
reproduction may be found in reference book number 1 pages 
548-9. 
12. With the aid of a compound microscope examine a 
prepared slide showing the spirogyra conjugating. 
Locate the main parts. Draw and label the parts 
and describe the process. 
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Item 9, score sheet 
13. What is meant by the alternation of generation? 
What is the male sex or~an of the fern called? 
The female sex organ? {1:578-81) (3:522-26) (8:368-70) (9:252-5) . 
Item 10, score sheet 
14. What is hermaphroditism? Find out which animals 
are hermaphroditic and briefly explain the method 
used by each. (1:570-1) (2:389) (8:389-90) 
15. 
Item 11, score sheet 
How does parthenogenesis take place? What 
reproduce by parthenogenesis? Can yDu see 
advantage or disadvantage in this method? (4:430-1) (9:516) 
animals 
any · 
(2:393) 
Item 12, score sheet 
16. Take notes on the discussion of fertilization in 
the flowering plants. 
17. What is double fertilization in the flowering plants 
and how does it compare with fertilization in the 
mammal? (1:566-8) (3:526-9) (6:169-75) (8:377-80) 
Item 13, score sheet 
18. What parts of a flower serve in reproducing the 
plant? What is pollination and how is a flower 
adapted to accomplish it? (3:531-2) (6:166-9) (7:170-8) (8:376-7) . 
Item 14, score sheet 
19. What is meant by cross pollination? Explain the 
process of self-pollination. Which is more desirable? 
Why? (1:568-9) (2:372-6) (6:169-72) (7:172-8} (8:380-1) 
Item 15, score sheet 
20. Trace the development of a seed after the fertiliza-
tion of its ovule. (2:377-80) (6:174-80) (8:380-2) 
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Item 16, score sheet 
21. Make a list of several examples of adaptation that 
seeds possess for seed dispersal. What are the 
different agents needed to carry out seed dispersal. 
(1:568-9) (2:379-80) (6:181-6) (8:383-4) 
Item 17, score sheet 
22. What is meant by 'germination of a seed? Outline 
the stages that a bean plant must go through during 
germination. What conditions must be present to 
insure full germination. (2:377-8) (6:182-186) 
(8:384-5) 
Item 18 1 score sheet 
23. Quiz on reproduction of flower. 
Item 19, score sheet 
24. Lecture on sexual reproduction. 
25. Compare the process of mitosis with that of meiosis. 
What would happen if reproductive cells were formed 
by the process of mitosis? (1:600-1) (1:600-1) (2:360-1) (6:581-3) (8:405.-16) (9:516-20) 
Item 20, score sheet 
26. What is the difference between body cells and germ 
cells? Which are more numerous? (1:564-5) (6:581-4) 
(8:407-11) (9:517-19) 
Item 21, score sheet 
27. Examine and make a careful study of the models of 
preserved frog's eggs showing the development from 
the one cell stage to the tadpole stage. Draw and 
label -all the parts. 
Item 22, score sheet 
28. Briefly describe the changes a fertilized mammal 
egg goes through from fertilization to birth. 
(3:570-54) (8:396-400) (9:512-15) 
Item 23, score sheet 
29. What is meant by the gestation period of an animal? 
30. 
Why does the length of the gestation period vary in 
different animals? (3:543) (8:400) 
Item 24, score sheet 
How does a mammalian embryo receive its food? 
(3:541-4) (8:397-8) (9:512-3) : 
Item 25, score sheet 
31. How does the amount of parental care given to off-
spring vary with the rate of reproduction of the 
organism? In general how does parental care among 
mammals compare with that of birds and other 
vertebrates? (1:586-8) (3:555-62) (4:451-60) 
Item 26, score sheet 
32. View sound film, Reproduction Among Mammals. Class 
discussion of film. 
33. Take quiz on sexual reproduction. 
Item 27, score sheet 
34. View sound film, Heredity. Class discussion of film. 
35. What are chromosomes? Is the number of chromosomes of 
a species always cons.tant? What are genes? (1:598-602) (3:617-23) (6:578-84) . 
Item 28, score sheet 
36. Discuss in class Mendel's law of dominance, the law of 
unit characters, and the law of segregation. 
37. Name at least ten characteristics that are present 
in you that can be inherited. Do these depend upon a 
single pair of genes? 
Item 29, score sheet 
38. In garden peas the tall character is dominant over 
the short character. Cross a pure tall with a pure 
short and carry to the second filial generation. 
With the aid of punnette squares, show your results. (1:603--8) (3:625-30) (6:587-92) 
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Item 30, score sheet 
39. If red is dominant in the four o'clock flower and 
white is recessive, why do pink flowers of this 
species occur? (3:631-3) (6:631-3) (8:432-3) (9:543-4) . . 
Item 31 1 score sheet 
40. What is an hybrid? What are the Mendelian ratios? (6:593-4) (8:428-31) 
Item 32, score sheet 
41. Take quiz on Mendel's laws. 
Item 33, score sheet 
42. Take notes on teacher's lecture on mutations. 
43. What theory did August Weismann test? What 
experiment did he ~erform and what did he conclude? (1:477-6) (3:612-3) (4:691-2) 
Item 34, score sheet 
44. What is meant by inherited traits as distinguished 
from acquired traits? 
Item 35, score sheet 
45. What is a mutant? State four ways in which mutations 
may occur through changes in the protoplasm of ~erm 
cells. · (1:593-4) (3:613-4) (6:632-4) (9:549-50) 
Item 36 1 score sheet 
46. How have some mutations helped mankind? What effects 
have x-rays on reproductive cells? (8:436-7) 
Item 37, score sheet 
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47. What is meant by variations? What are some possible 
advantages of variations to an organism? (1:602-3) 
(9:549-52) 
Item 38, score sheet 
48. Quiz on mutations. 
49. 
so. 
Item 39, score sheet 
Class discussion on the improvement of plants and 
animals, including man. 
What are the chief aims of a plant and animal breeder? (1:609-13) (6:598-601) (8:448-452) 
Item 40, score sheet 
51. What are some of the improvements in plants and 
animals made by man and point out how they are 
useful? Describe briefly the various techniques 
man has. used for brin~ing about these improvements. (1:448-50) (6:598-603) (8:451-453) 
Item 41, score sheet 
52. Distinguish between eugenics and euthenics. Which do 
you consider the more important? Why? (1:611-14) (6:607-8) (8:464) 
53. 
54. 
Item 42, score sheet 
What conclusions do you draw from a study of the 
Kallikak and the Edwards families? (6:615-6) 
Item 43, score sheet 
Why is close intermarriage, such as that of first 
cousins, likely to be a dangerous practice? (1:558-9) 
Item 44, score sheet 
55. What makes the study of human heredity such a 
difficult matter? (6:559-60) 
Item 45, score . sheet 
56. What is the reason that hemophilia (bleeder's disease) 
occurs more frequently among males than among females? (1:547-8) (6:610-13) (8:463-2) 
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Item 46, score sheet 
57. Make a list or characteristics round in man, that 
are known to be inherited - telling which ones are 
dominant, recessive, or sex-linked. 
Item 47, score sheet 
58. Take the quiz on the improvement of the plants, animals 
and human race. 
Item 48, score sheet 
59. Take the final test on reproduction and genetics .. 
Item 49, score sheet 
60. Discuss the final test in class. 
61. Give final reports. 
· 62. Write a paper of about one hundred words giving your 
frank and honest opinion of this method of studying 
reproduction and genetics. Make a list of real values 
to your personal life attained through this study or 
genetics and reproduction. (This item will have no 
effect on your grade.) 
Item 50, score sheet 
11 Optional, Related Activities 
Reports 
1. Prepare a written report on the life history of the 
salmon giving special attention to its unique spawn-
ing habits. 
1/All optional related activities are typed on index cards 
and filed. Pupils have access to these files. A sample 
activity card may be found in the Appendix. 
2. Prepare a table showing the relationship between 
complexity of structure in animals and the means of 
reproduction; the size of the brood or number of eggs 
laid at one time, and the length of incubation or 
gestation period. 
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3. Name ten to twenty plants in your community and indicate 
whether they are annuals, perennials or biennials. A 
flower or seed catalogue may help you. Explain the 
influence of local climate conditions on the plants in 
each list. 
4. Talk to a greenhouse owner or other plant grower about 
hand pollination of flowers. Why are covers placed 
over flowers after they are pollinated? What pollina-
tion experiments could you perform your.self? 
5. Both eugenics and euthenics are building a better and 
happier human race. Write a paper to be read to your 
biology classmates entitled "Eugenics - Euthenics: 
How Each Serves Our Community." 
6. Read DeKruif's "Hunger Fighters" and write a paper on 
methods used by .plant breeders to improve food plants. 
7. Prepare a talk upon the heredity of dogs. The best 
single reference for any of the above is the Yearbook 
of Agriculture for the years 1936-1937. 
8. Write a brief summary of George Washington Carver's 
work with the sweet potato or the peanut. This 
material can be found in the school library in a book 
on the life of Carver. · 
g. Make a study or the Kallikak and Edwards families. 
How do they differ? To what do you attribute the 
differences? 
10. Find out how the seedless orange was developed. 
11. Read ''Turtle Eggs for Agassiz" in "The Face of the 
Fields" by D. L. Sharp. Retell it .in class. 
12. Visit a fish hatchery in your community and find out 
what methods are used to propagate these animals. 
Take careful notes as a basis for a report. 
13. Make a brief report on an egg-laying mammal. 
14. Write a paper on the life story of Man 0 1 War. Be 
sure to include the number of his descendants. 
15. Write a paper on the life of Gregor J. Mendel. 
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16. Find out how the Surinam toad, the lungless salamander, 
and the obstetrical frog take care of their eggs. 
17. How is the queen bee made to develop from a worker 
bee? What are the ant nursemaids? 
18. In a garden encyclopedia find out how various kinds 
of grafts of fruit trees, roses, grapes, and other 
kinds of plants are made. Make a report to your class. 
19. Obtain a seed catalogue. Go through it carefully 
to learn about the various kinds of hybrid plants 
which are available. Note what claims are made for 
the superiority of the hybrid plants. 
20. Prepare a talk or written report upon the uses of 
heredity in producing and improving any one of the 
following plants on which some major industry 
depends - sugar cane, potatoes, wheat and apples. 
21. Prepare a talk or written report upon the heredity 
of any one of the following animals - cattle, turkeys, 
dogs and horses. 
22. Make a family chart of your own family or some other 
family you know which has information from grand-
parents and great-grandparents. Include as many 
characteristics as can be traced well. The follow-
ing are some things that might be known: eye color, 
baldness, cause of death, musical talent, artistic 
talent, deafness, violent temper, straight or curley 
hair, hair color, length of fingers, eye defects, 
age of dying. In making the chart use the symbols 
similar to those used in your reference books. 
23. Visit Mr. Grillo, the horticulturist. Find out from 
him how he was able to produce the thornless rose. 
Be sure you understand it sufficiently to be able 
to retell it to the class. 
24. Prepare a written report explaining the reason for 
hemophilia in European royal families. 
\ 
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25. Find out about Burbank's work ,~ith plants. Make a 
list of several of his discoveries and the importance 
they played in our food supply. · 
26. Visit the chick hatchery on Savage Street. Find out 
the temperature at which eggs are maintained, how 
long they are incubated, how they are tested to 
determine whether the embryo is developing, how the 
humidity in the incubators is regulated, why the eggs 
must be turned daily, and how the young are cared for 
upon hatching. 
Exhibits - Charts 
27. Select flowers from plants which you have found growing 
in your neighborhood or which you have grown as house 
plants. Make drawings either in black and white or 
in color, showing enlarged views of a complete flower, 
a male, a female flower and a flower without a corolla. 
Label each drawing. Display on the bulletin board the 
results of your work . . 
28. Prepare an exhibit showing the chief seed-dispersal 
methods. This may consist of a collection of seed 
pods, winged seeds, and other special adaptations, as 
well as drawings of insect and bird aids to seed travel. 
29. Make a large chart to display in class showing how black 
and white coats would be inherited in guinea pigs. Let 
BB stand for pure black and WW for pure white and BW for 
black hybrid, assuming that black is dominant. Display 
your chart in class and explain it. 
30. By using pictures of various breeds of cattle, sheep, 
hogs and chickens, prepare a blackboard exhibit which 
shows the different types of animals within a species. 
It will add to the value of your exhibit if you will 
describe the distinguishing characteristics of each 
breed. 
31. Make an exhibit of several types of seeds or dried 
fruits which illustrate adaptations for seed dispersal. 
32. Make an exhibit of flowers or a series of charts to 
show how flowers are constructed to prevent self-
pollination or to secure wind or insect pollination. 
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33. Make a chart after consulting several of the references 
showing methods of joining a scion to the stock in 
grafting . 
34. Prepare an exhibit which illustrates the principle of 
variation. Make collections of several leaves from 
the same single species and study them for variations. 
Mount the different leaves upon a display board for 
class inspection. 
35. Make a large chart showing the embryos of fish, amphi-
bians, reptiles, birds and mammals. 
36. Make a diagram on a large paper showing the stages in 
the development of a chick embryo. 
37. By using colors, make a large chart to illustrate 
incomplete dominance in the four-o'clock flower. 
38. Make a large chart showing the life cycle of the fern. 
Experiments 
39. Plan and perform an experiment of your own to show 
that maggots are not generated spontaneously, but 
hatch from flies' eggs laid upon organic material 
such as decaying meat. 
40. Sprout various seeds in window boxes. By varying 
condition of moisture and kinds of soil, try to 
determine factors which are favorable to sprouting. 
41. Find a nest of young birds. Observe whether one or 
both parent birds feed the young. Note how often the 
young birds are fed and with what kinds of food. Note 
their development. Record all your observations. 
42. Obtain from a biological supply house a hundred or 
more seeds of field corn. Specify in your order that 
you wish seed that contains the gene for albino corn 
(instructor has seeds). Plant the seed in any con-
venient container. When the seeds sprout, count the 
number of green seedlings and the number of white 
seedlings. What is the ratio? From this ratio, what 
do you infer about the genes o.f the albino seedlings? 
or the green seedlings? 
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43. Use the fruit fly, drosophila, and outline the experi-
ment by which you would prove or disprove the inherit-
ance of acquired characteristics (look up in your refer-
ence books) • 
44. .Examine several leaves of one tree or shrub. Select 
and fasten two sheets of paper samples of leaves that 
differ in any way from one another. How many varia-
tions can you find in any one plant? 
45. Place a whole sweet potato in a glass jar so that its 
. lower tip is covered with water. What happens to the 
sweet potato after a few days? What type of repro-
duction is observed in this case? 
46. Obtain cuttings from a number of different kinds of 
trees and other plants. The cuttings should be ob-
t tained early in the spring before the buds swell. 
Place these cuttings in water. Change the water 
three or four times weekly. Observe the cuttings 
for at least a month. · Which plant cuttings develop 
roots? Which do not? 
Demonstrations 
47. Bring in to class several good ears of corn in 
contrast with a few stunted ears that may be studied 
from the standpoint of use for planting. 
48. Examine some prepared slides of cell division (mito-
sis) in onion root tips with the aid of the instruc-
tor, identify cells in different stages of mitosis. 
49. Examine a prepared slide showing conjugation of 
spirogyra. Sketch as many different stages in the 
process as you can find. Label your sketches - male 
parent, female parent, sexual spore. Is this sexual 
or asexual? 
50. Work out a series of sketches of a fern 1 s life history. 
Use living material, or if this is impossible, use 
prepared slides. Include in your sketches one of a 
spore case and show the asexual !:\pores within it. 
51. Open the ovary of any young fl~wer that is available. 
What do the ovules look like? How many ovules are 
there? How are they arranged.? 
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52. Examine any kind of flower that is available. If it 
is still too early for flowers to be blooming outside, 
use geranium blossoms, or any greenhouse flower 
blooming at this season. How many parts do you find 
in the flower when you look at it externally? Tear 
it apart. How many parts do you find now? Sketch 
on paper each part found. 
53. Prepare models of clay illustrating cleavage in a 
frog. 
54. Prepare models of clay illustrating cell division 
(mitosis) in the whitefish. 
Panel Discussion 
In this discussion each member of the panel should 
prepare a three minute talk on one of the following topics. 
If enough of you indicate an interest, a chairman will be 
elected by you and he will conduct the panel discussion. 
55.· The work of Mendel has proved to be of greater value 
to the world than that of Edison. 
56. Practical ways in which the environment of all the 
people in our community may be improved. 
57. Immigration into this country - as it is, and as it 
should be. 
58. The relative values to the world of progress made in 
plant and animal breeding. 
Visual Aids to be Presented With the Unit on 
Reproduction and G~netics y 
Film 1 - Show 16 mm sound film - title Reproduction 
Among Mammals. Time - 11 minutes. y 
Film 2 - Show 16 mm sound film - title Heredity. 
Time 11 minutes. 
l/Obtained from Encyclopedia Britannica Films, Inc. 
gjObtained from Encyclopedia Britannica Films, Inc. 
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Film 1 
Study questions: Reproduction Among Mammals 
1. a. Where are eggs produced in backboned animals? 
b. Where are sperm cells produced? 
2. How do sperm cells reach an egg ce11? 
3. In mammals~ where does the embryo develop? 
4. How does the embryo receive food and oxygen? 
5. How does birth of the embryo occur? 
6. How does the sperm reach the egg? 
7. When does the egg cell start to d-ivide? 
8. After the egg is fertilized~ what is the first 
set of organs to appear? 
Film 2 
Study questions: Heredity 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
What determines the characters which appear in 
offspring? 
a. What ia a dominant trait? 
b. A recessive trait? 
Under what conditiona will a recessive trait 
appear in an individual? 
Why are traits usually inherited independently 
of one another? 
How does environment influence an individual's 
character? 
What is meant by the 1:2:1 ratio? 
What are genes? 
What is Jvlendel ' ·s law of segregation? 
Quiz 1 - Asexual Reproduction 
To the left of each number is a blank space in which 
you should write the missing word which would complete the 
meaning of the sentence. 
___________ 1. Any method of continuing life is termed ___ . 
2. Reproduction which does not involve sex is 
---------- called 
--------~3· In an amoeba~ paramecium or any other one-
celled animal~ reproduction is by cell divi-
sion which is called . 
__________ 4. The branching off or-a-new individual from the 
side of the mother is __ _ 
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___________ 5. Bacteria reproduce by ___ . 
__________ 6. The process by which an organism replaces 
parts lost by injury is called ___ . 
----------7· Strawberries reproduce usually by . 
8. The white potato produces an undergrown stem 
---------- called 
9. The usual method of reproduction among mush-
------ rooms and most fungi is by . 
10. The act of inserting a cion-0n a stock in such -----~ 
1. 
2. 
3. 
4. 
5 . 
.. 
6. 
7-
8. 
9. 
10. 
a way that the cambrium layers unite is known 
as_. 
Quiz 2 - Reproduction of Flowers 
The sticky tip of the pistil which receives 
the pollen is called the . 
Flowers with bright peta~or sepals are likely 
to contain a sweet secretion called which is 
attractive to insects. ---
The function of a flower is to produce __ . 
An ___ develops into a seed after fertilization. 
The union of an egg and sperm cells is called • 
The maple seed is adapted to be pollinated by 
the wind having __ . 
The part of the seed that generally develops 
into the roots of the plant is the 
The transfer of pollen from the anther of one 
flower to the stigma of the same flower is 
called . 
The corn-is pollinated by the . 
Self-pollination is usually prevented by the 
stamen being ___ than the pistil. 
True - False 
Write a plus sign (+) for each true statement and a (0) 
for each false statement on the line to the left of the 
number preceding each statement. 
--~11. The female organ of the flower is the stamen. 
12. The essential organs of a flower are the stamens ~--~ and the ovaries. 
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----~13. Poppy seeds are dispersed by animals. 
----~14. The ovary produces pollen grains. 
_____ 15. Plants which do not have bright colors usually 
produce many seeds. 
1Q.uiz 3 - Sexual Reproduction 
--------~1. The ___ cord connects the embryo with the 
placenta of the female parent. 
__________ .2. The period of gestation in human beings lasts 
a little over months. 
___________ 3. The outer layer of cells in the early stage of 
development is called . 
________ 4. The organ in which the embryo develops is 
called 
__________ 5. The hollow ball stage in the developing embryo 
is . 
__________ 6. The male reproductive glands are ___ . 
7. Glands which secrete milk for the young are . 
---------
8. Somatic cells always have the ___ number of 
-------- chromosomes. 
__________ 9. Practical!¥ all mammals are {oviparous) or 
viviparous} 
_________ 10. Eggs are produced in the ___ or the female. 
--------~11. After an egg has been fertilized it begins 
to . 
12. sperms are produced in comparison with the --------~ number of eggs produced. 
_________ 13. The process of discharging eggs from the ovary 
is called . 
14. All mammalian life begins as an • 
-------- . ---
--------~15. The mammalian embryo receives its nourishment 
from the ___ bloodstream. 
Quiz 4 -Mendel's Laws 
_______ .__1. The result of cross-breeding a hybrid with a 
hybrid illustrates Mendel's law of _____ . 
-------~2. The cross between a pure tall and a dwarf pea 
plant illustrates Mendel's law of __ _ 
______ 3. 
_____ 4. 
____ _.5. 
____ 6. 
_____ 7. 
_____ 8. 
____ _.9. 
----~10. 
_____ .1. 
-------'2. 
_____ .3. 
_____ 4. 
_____ 6. 
_____ 7. 
____ .._, 8. 
____ _.9. 
____ ......;;;;;.10. 
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Self-pollination of a hybrid yellow smooth-
seeded plant illustrates Mendel's law or • 
When two hybrids are crossed___% or the orr-
spring show the dominant traits. 
The physical structures that determine the 
hereditary traits are the __ . 
A recessive crossed with a recessive will 
always produce a __ • 
The Andalusian fowl illustrates ___ inheritance. 
A characteristic which is marked by its opposite 
gene is said to be • 
The plant used by Mendel in his great experi-
ments on inheritance was . 
If you cross a pure red and pure white four 
o'clock flower, you will get a color in the 
first generation. ' --
Mutations 
Any abrupt departure from an ancestral type 
which can be transmitted to the following 
generation is known as a __ . 
Mutations have been artificially produced in 
the laboratory by means of . 
Mutations are inherited because they are . 
An animal in which mutations have been brought 
about by X-rays is the __ • 
The sudden appearance or a seedless orange from 
a line that always bore seeds is known as a __ 
Who first advanced the theory of mutation __ 
Four ways in which mutations may occur are 
Quiz 6 - Improvements of Plants and Animals 
1. A cross between two varieties of plants is -------~ called 
______ 2. • The science of improving the human race through 
better breeding is 
--------~3· 
_________ 4. 
__________ 5. 
_________ 6. 
_________ 7. 
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Both a respectable and an inferior line of off-
spring is shown in the history of the family. 
A recent plant breeder was 
Euthenics is the science which deals with the 
improvement of the human race by the control of 
the . 
The process of mating individuals with every 
similar characteristic and genetic background 
is called • 
The crossing of selected individuals with 
contrasting qualities is called ___ . 
List examples of two plants and two animals that have 
been improved by the plant and animal breeders. 
_________ 8. 
__________ 9. 
--------~10. 
_________ 11. 
True - False 
12. The animal breeder has a definite advantage over 
the plant breeder. 
___ 13. Mutations are frequently used to improve plants 
and animals. 
14. Selective breeding by man produces the same result 
as survival of the fit in nature. 
___ 15. Some of the principles which geneticists employ in 
plant and animal breeding could be employed with 
success in improving the human race. 
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Score Sheet 
Pupil ___________________________ Class Rank. ________ ~Mark ______ _ 
Item Date Attemots Mark 1 2 
1. Pre-Test 
2. Paramecium dividing 
3- Asexual-Sexual Reproduction 
4. Vegetative Progagation 
5- Methods of Asexual Reproduction 
6. Regeneration 
1· Budding in Hydra 
8. Quiz on Asexual Reproduction 
g. Conjugation 
0. Alternation Generation 
1. Hermaphroditism 
2. Parthenogenesis 
3- Double Fertilization 
4. Parts of Flower 
5- Cross-self Pollination 
6. Development of Seed 
7- Seed Dispersal 
8. Germination of Seed 
9. Quiz on Reproduction of Flowers 
o. Mitosis - Meiosis 
Score Sheet (continued) 
Item 
21. Body and Germ cells 
22. Development of Frog's eggs 
23. Development of Mammalian 
embryo 
24. Gestation period 
25. Food of embryo 
26. Parental care 
27. •Quiz 3 - sexual reproduction 
28 . Chromosomes - genes 
29. Inherited characters 
30. Law of dominance 
31. Incomplete dominance 
32. Hybrids 
33. ~Quiz 4 - Mendel's laws 
34. Weismann - germ plasm 
35. Acquired characters 
36. Mutations 
37. Useful Mutants 
38. Variations 
39. Quiz 5 - Mutations 
40. Aims of plant and animal 
breeders 
Date Attempts 1 2 
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Mark 
Score Sheet (concluded) 
Item Date Attempts Mark 1 2 
41. Methods used in improvement 
of plants and animals 
42. Eugenics - Euthenics 
43. Family's studies 
44. Close marriages 
45. Human heredity 
46. Sex-linked characters 
47. Hereditary characters of man 
48. Quiz 6 - Improvement of plants 
and animals 
49. Final test 
so. Value of the unit to me 
CHAPTER III 
EVALUATION OF THE UNIT ON REPRODUCTION AND GENETICS 
Previous experience with the unit.-- The unit on repro-
duction was first taught as a separate unit coming as the 
ninth of a twelve-unit course. Genetics also appeared as 
a separate unit coming as the last unit, just before the 
close of school in June. 
Place of the unit in biology course during 1950-1951.--
The order of the combined two units on reproduction and gen-
etics is sixth out of the twelve planned units for the school 
year. The following are the order in which the units appear. 
Unit 1, The Scientific Study of Living Things; Unit II, Class-
ification and Fall Nature Study; Unit III, Plant Physiology; 
Unit IV, Physiology of Invertebrate Animals; Unit V, Foods 
and Unit VI, Reproduction and Genetics. The unit was begun 
on Monday, December 4, 1950 and completed on Tuesday, Jan-
uary 16, 1951. The unit thus lasted five weeks, three full 
and three incomplete weeks, which included the Christmas vac-
ation. The writer had no real reason for placing the unit 
at this time and having it extend over the Christmas vacation. 
However, the writer feels that there is a distinct disadvan-
tage in having the study last too long and thus, have some of 
-55-
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the pupils . lose interest. Despite this fact, the pupils 
worked enthusiastically on the unit and were desirous of 
continuing this type of work for the rest of the year. 
The results which were shown on the test and the enduring 
interest of the pupils more than justified the venture of 
presenting this unit at this time. 
Procedure in Teaching the Unit on 
Reproduction and Genetics 
Introduction of the unit.-- On Monday, December 4, 
1950 a pre-test was given. Great care was exercised to 
assure the pupils that the score made was to be used only 
to determine how much they knew about the unit and was not 
to be used for grading. Pupils were encouraged to respond 
to those items for which they thought they knew the correct 
choice and to omit those for which they could find no basis 
for selection. 
A log of the unit procedure.-- Tuesday, December 5. 
Finished giving the pre-test. Gave out study and activity 
guide. Explained references and optional activities. Sug-
gested that they do questions and stated that we would dis-
cuss reproduction on Wednesday. 
Wednesday, December 6.-- Discussed the story about the 
improvement of foods. Discussed question and evolved a 
definition. Reproduction is the process by which living 
organisms give rise to a new generation. 
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Thursday, December 7.-- Gave lecture on asexual repro-
duction. Gave time for individual and group laboratory 
work. 
Friday, December 8.-- Discussed items 3, 4, 5, and 6. 
Monday, December 11.--Gave quiz on asexual reproduc-
tion. Discussion on sexual reproduction in the lower or-
ganisms. 
Tuesday, December 12.-- Discussed items 10, 11 and 12. 
Discussion of fertilization in the flowering plants. 
Wednesday, December 13.--Discussed items 13, 14, 15, 
and 16. 
Thursday, December 14.-- Discussed items 17 and 18. 
Gave time for special individual and group work. Helped 
pupils who were having difficulties with references and 
optional activities. 
Friday, December 15.-- Gave quiz on reproduction of 
flowers. Lectured on sexual reproduction. 
Monday, December 18.-- Discussed items 20, 21 and 23. 
Gave time for special individual and group work. 
Tuesday, December 19.-- Discussed items 24 and 25, 
and gave time for laboratory work. 
Wednesday, December 20.---Showed film - Reproduction 
Among Mammals twice with discussion between showings. 
Gave out film study notes. 
Thursday, December 21.--Reviewed film notes. Gave 
quiz on sexual reproduction. 
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Tuesday, January 2.--Showed film 2, Heredity, twice, 
with discussion between showings. Gave out film study 
notes. 
Wednesday, January 3.--Reviewed film notes. Dis-
cussed items 28 and 29. Began discussion on Mendel's laws. 
Thursday 1 January 4.--Finished class discussion on 
Mendel's laws. Discussed items 30, 31, and 32. Helped 
those pupils who had difficulty with punnett squares. 
Friday, January 5.-~Quiz on Mendel's laws. Lectured 
on mutations. 
Monday, January B.--Discussed items 34, 35, 36, 37 and 
38. 
Tuesday, January 9.--Gave quiz on mutations. Discus-
sion on improvement of plants and -·animals including man. 
Wednesday, January 10.--Discussed items 40, 41, 42, 43, 
and 44. 
Thursday, January 11.--Discussed items 45, 46, and 47. 
Gave time for special individual and group work. 
Friday, January 12.--Gave quiz on improvement of plants, 
animals and the human race. Final reports by pupils. 
Monday 1 January 15.--Final reports by pupils. Announced 
final test would be given on Tuesday. Helped individuals 
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with problems. Asked pupils to do item 50 and emphasized 
that it would not be graded. 
Tuesday, January 16.-- Gave final test on the unit, 
same as pre-test. 
Summary of unit procedure.-- The unit on reproduction 
and genetics proved to be an interesting and enlightening 
one to the pupils. Countless questions were constantly 
being asked by the pupils, especially during the introduc-
tory periods. Many comments were made when the study and 
activity guide was distributed. 
The core activities were planned both to provide a 
variety of pupil activities and to insure steady progress 
in mastery of the unit. Fifty of the 62 items were written 
items, of these six were quizzes, five were diagrams, two 
were the final test, and the pre-test, and one was the 
pupil's evaluation of the unit. The remaining twelve items 
including two moving pictures, four lectures and six class 
discussions with emphasis on the teacher for the latter 
two items. Thus, eight activities were testing activities, 
four were lectures, six were discussions, two were moving 
pictures and forty-four were primarily pupil activities, 
divided fairly evenly between experimentation, discussion 
and reporting. 
Some time was given, even when not recorded in the log 
60 
of the unit procedure for individual pupil work, including 
work on the optional related activities but less than had 
been planned. 
Results of activities.-- All of the class completed 
successfully the required activities and seventy-five per 
cent completed at least one optional related activity. 
Twenty per cent finished more than one optional activity. 
Most of the pupils participated in the discussion. 
Some of the more interesting items, which in some 
cases are not entirely correct are quoted or summarized 
as follows: 
Item 11.-- "Some animals, for example, the earthworm, 
have both male and female sex organs in the same individ-
ual. During fertilization, two animals come in contact, 
and sperms from each fertilize the eggs of the other. 
Such animals are called "hermaphrodites." 
. . 
Item 12.-- "Parthenogenesis is a modified type of 
sexual reproduction in which an unfertilized egg develops 
into an adult organism. There are two kinds, the natural 
and the artificial. In natural parthenogenesis, the un-
fertilized eggs from the lice develop into drones or male 
lice. Scale insects which are parasites of citrus fruits, 
may also reproduce in this way. In artificial parthenogen-
esis, unfertilized eggs of frogs, of certain fishes, and of 
certain worms, may be stimulated into development .by 
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various chemicals, and by pricking with an electric needle. 
Man has been able to produce a fatherless rabbit by this 
method. There is no real advantage, as all the offspring 
are female and look exactly like the mother. Also, will 
possess half the number of the original chromosomes of the 
mother." 
Item 31.-- "Many fish scatter their eggs and sperm 
broadcast, and show little parental care. Example: perch, 
salmon and cod. Guppies exhibit viviparity, that is, the 
young develop for a time within the mother, and then are 
given birth. The stickleback builds nests in which the 
eggs are laid. The developing young are carefully guarded 
by the parents." 
Birds.-- "Among birds, as a general rule, the eggs are 
laid in well-made nests and are incubated. Often the par-
ents take turns sitting on the eggs and keeping them warm 
to bring about their hatching. Food is brought to the 
young and is carried in the parent's beak. The father and 
mother birds also fight off marauders, sometimes losing 
their life in defense of their offspring. It is thought 
that, in the case of some birds, the young are taught to 
fly and are trained in the catching of worms and in the 
search of seeds." 
Mammals.-- "Practically all mammals at the very begin-
ning of the development of the embryo shows a remarkable 
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degree of parental care, by carrying the developing young 
for weeks, months, and even years. Thus, the elephant 
embryo develops within the mother for over two years. On 
the other hand, however, the duckbill of Australia is an 
oviparous (egg laying) mammal, but almost the only mammal 
which is not viviparous. The length of infancy among 
mammals varies, but is always fairly long. For example, 
in man, the adult stage is not reached for about twenty 
years. During this long period, the developing infant, 
child, and youth is protected, fed, and trained in the ways 
of surviving, and making a success of himself in the most 
complex of all animal societies- human civilization." 
Item 34.-- "August Weismann, experimented with mice. 
He cut off the tails of mice and mated them. He continued 
to do this through a long series of generations, but the 
tails of the last generation of mice were just as long as 
those of the first. Weismann concluded that acquired char-
acteristics, variations imposed on the individuals after 
birth could not be inherited and that the germ cells could 
not be affected by changes in the body cells." 
Item 45.-- "Experiments cannot be made with humans, as 
with other living things. Also, the rate of reproduction 
is low and maturity is reached slowly. The keeping of 
records is extremely difficult. Mental factors are prob-
ably of chief importance in humans, and are at the same 
time impossible to measure scientifically." 
Item 43.-- The study of the Kallikak family seems to 
indicate that some kinds of feeblemindedness can be in-
herited. The study of the Edward's family is just the 
opposite. The family history seems to indicate the in-
heritance of high intelligence, ability, leadership, and 
morality. " 
Item 47.-- "Mother - facial features, tallness, large 
bones, curly hair, shape of teeth, brown eyes, weak eyes, 
dark skin. Father - blue eyes, freckles, height, hard 
teeth, blond hair, pale complexion,large feet. 
Mother - dark eyes, long fingers, small bones, blond 
hair, straight hair, sharp features, musical ability, draw-
ing ability. 
Father - quick temper, bad disposition, good eye sight, 
shape of jaw, large ears, short, red hair, flat nose." 
Item 50.-- "This unit has helped me to learn of many 
factors which never have been clear in my mind about hered-
ity. I had heard of Mendel's laws, but now I know something 
about them." 
"It was interesting to find out about the different 
types of reproduction. I learned about the different parts 
of a flower and the processes of fertilization. I think 
this way of studying biology is interesting, but I found it 
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hard to find all the answers to the items. 11 
nThe study of reproduction and genetics was very in-
teresting and educational. I liked working in groups and 
discussing it together. Although some of the questions were 
very embarrassing. I think the study of this unit helped 
me a lot in my personal life and affairs. I learned some 
of the famous men who were responsible for our knowledge 
of reproduction and heredity. 11 
11 I think this method of studying reproduction and 
genetics is a good one because, it was precise, interesting, 
and the method of studying and working was grown up. It 
gave us time to discuss the class work among ourselves. 
Also I learned about sex-linked characters such as color-
blindness and hemophilia. I learned how to do the punnette 
square, if I want to see how many certain kinds of organ-
isms I am going to get after they reproduce. 11 
11 I thought this unit was very good and I learned a 
great deal about mutations and freaks. I have always been 
interested about them, whenever I have attended circuses 
and now I feel I know better how they occur. One way in 
which I think this whole unit could be improved would be 
to have more movies. Movies help quite a bit and you can 
see the things that you are studying about and they are 
made clearer and easier to understand. 11 
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11 I have gotten a lot out of my study of heredity and 
reproduction. I have often wondered how various animals 
and plants reproduced. I have found now that there are 
many ways for plants to reproduce. The study of heredity 
will be helpful in later years, particularly, I think that 
this kind of work is very interesting and I have enjoyed 
the informal class time it provides. It allows you to 
work along at your own rate and choose the topics in your 
own order." 
"I didn't know before this study anything about genetics, 
but now I know that the chromosome contains many genes which 
determine the nature of the various characteristics of the 
organisms." 
"Brown eyes are dominant over blue which are recessive. 
I know now how viviparous animals are born and the parental 
care given them. I know about the sex-linked characters, 
like hemophilia and colorblindness. I liked this method 
of study because the knowledge can help me later in my life. 
Through eugenics it will improve the mental and physical 
qualities of the human race. Through authentics it will 
improve the environmental conditions. This program is based 
on the belief that crime, disease, and immorality are due in 
large part to unfavorable environment." 
"The work on genetics was a hard unit. I was able to 
know all about Mendel's laws, but could not follow along 
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using the punnette square. I think that genetics is very 
valuable. It has a good foundation for further study. If 
someone wishes to study agriculture in following years, he 
has a good foundation and a good idea of what he is going 
to be studying. In conclusion, I found this unit an inter-
esting one." 
"When I first started this unit, I thought that I 
would not like it. My whole viewpoint has changed since 
completing the study. Many complex problems have been 
cleared up and I found that this has been one of the most 
interesting and profitable units of work since I entered 
high school. Some of the thoughts concerning why close 
relatives, such as first cousins, should never marry were 
made clear to me. I also learned about variations and how 
multiple births occur. This unit has been enlightening 
and educative to me." 
Summary of pupil's reactions to study by the unit 
method.-- A great many seemed to like this method of 
studying, although there were some who did not seem to 
enjoy it. 
Some o·f the reasons for liking study by the unit 
method are quoted here: "It wasn't too hard. We had 
plenty of time to answer the questions. We got a chance 
to use different books. We had the page of the book to go 
by. When it comes to a test, you have more to study from. 
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The question sheets which allowed us to proceed at our own 
pace were what I liked. I like the preparation of reports 
and experiments for (pooling or experience). We had a def-
inite amount of homework to be done and knew how much time 
we had to do it in. I enjoyed looking up the material for 
the optional activities." 
Some of the reasons for disliking study by the unit 
method are quoted by the pupils here: "I thought there 
was too much reading and writing to do. I think it is con-
fusing when you have to use many textbooks. I think I would 
have gotten more out of it if we had a discussion every day. 
I dislike looking up things." 
General observations.-- The pupils for the most part 
seemed to enjoy this method or studying. They seemed in-
terested in the subject matter and in the manner of presen-
tation. The use or the study guide with its provisions for 
the use of many references seemed to create a challenge for 
most pupils. The use or the optional activities made better 
provisions for individual differences than had been made by 
the use of daily assignments in one text. Pupils were able 
to proceed according to their own rate, and this proved ben-
eficial to them, as they were able to budget their own time. 
Some pupils with outstanding interests in biology were pro-
vided with challenging problems which could be solved by 
spending much time out of school hours. Many or the pupils 
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found working individually or in small groups an interesting 
experience. 
Teacher criticism of the unit.-- Some difficulty was en-
countered in getting the pupils to work on their own initia-
tive when the unit assignment was first introduced. This 
difficulty was finally alleviated but not eliminated by stop-
ping the activities at occasional intervals to take up dif-
ficult points and also to give a change in routine. It seemed 
to the writer that at times the pupils found the material a 
little difficult, thus resulting in less pupil interest and 
poorer mastery. A more general criticism was of the amount 
of required written material. The unit is too long. The 
amount of required minimum activities reduced the amount of 
optional work that might otherwise have been done. 
In revising the unit, the writer feels that the number of 
written items required might be reduced, leaving more time for 
the optional activities. 
Results of the Test Used y 
The guizzes.-- Six quizzes were given as follows: 
(1) asexual reproduction, December 11; (2) reproduction of 
flowers, December 15; (3) sexual reproduction, December 21; 
(4) Mendel laws, January 5; (5) mutations, January 9; 
!/The quizzes may be found in Chapter II, pp. 46 - 50 of this 
thesis and the results in the Appendix. 
(6) improvement of plants and animals, January 12 . 
The results of the quizzes were for the most part satis-
factory. The quizzes on Mendel's laws and mutation proved 
to be too difficult and quiz six on improvement of plants 
and animals seemed easy to most of the pupils. On the whole, 
the quizzes were good and helped to keep the pupils alert and 
up to date on their assignments. 
The Pre-test.-- The pre-test consisted of 135 items. 
These items were distributed as follows: 38 multiple choice, 
20 completion, 37 true-false, 29 completion and multiple 
choice and 11 situation type test. The results showed that 
many of the pupils had a fair knowledge of some phases of 
reproduction, but a scant knowledge of genetics. The high-
est scores were made on the multiple choice type, and the 
lowest on completion. 
The Final test.-- On the final day the 135 item test was 
administered a second time to determine the growth made by 
each pupil and by the group as a whole, during the twenty-
~ five days spent on the unit. The final test was exactly 
the same as the pre-test, but pupils did not know this until 
gfThe pre-test may be found in Chapter II, pp. 16 - 29 of 
this thesis and the results in table 3, Chapter III, pp.71-74 
~The final test may be found in Chapter II, pp. 16 - 29 of 
this thesis and the results in Chapter III, table 3 pp. 71-74 
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the day the final test was presented. The results 
showed a marked improvement in most of the items and 
some improvement in all items. 
General observations.-- On the following page, 
are to be found the results of the pre-test, the 
final test, and the gain in total points by each 
individual student for the unit on reproduction and 
genetics. Table 3 when compared with table 1, page 3 
shows the relative success of pupils with widely dif-
fering intelligence quotient ratings on the unit tests. 
In most cases the gain is in direct proportion to the 
intelligence quotient of the individual student, as 
would be expected if the intelligence of a person is 
a measure of his ability to learn. 
Another way of stating gain in terms of the indi-
vidual, is to say that the gain is greater for the in-
dividual who knew very little at the start of the unit. 
For specific cases, note pupils 2, 13, 20, 35, 40 
and 47 as bearing out this observation. Likewise, num-
bers 11, 19, 41, 48, and 72, who did well on the first 
test and who gained less on the mastery test . There-
fore, gain is in direct relationship to a pupil's first 
knowledge. 
Table 3. Scores Made by 98 Pupils in the Four Biology 
Classes on Pre-test and Final Test, and the 
Gain Made by Each Pupil for Unit on Reproduc-
tion and Genetics 
Pupil Pre-Test Final Test Gain Score Score 
( 1 ) ( 2) TI1 TIT> 
1 62 96 34 
2 45 95 50 
3 42 64 22 
4 53 85 32 
5 61 100 39 
6 61 87 26 
7 62 86 24 
8 63 100 37 
9 63 84 21 10 66 93 27 
11 81 90 9 
12 54 77 23 
13 44 83 39 
14 47 83 36 
15 60 94 34 
16 60 94 34 
17 58 88 30 
18 58 89 31 
19 67 87 20 
20 55 92 37 
21 60 94 34 
22 47 59 12 
23 43 74 31 
24 83 114 31 
25 54 76 22 
26 53 54 11 
27 66 102 36 
28 50 72 22 
29 60 91 31 · 
30 66 114 48 
71 
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Table 3. (continued) 
Pupil Pre-Test Final Test Gain Score Score (1) (2) ( 3) ( 4) 
31 57 77 20 
32 49 80 31 
33 38 86 48 
34 49 73 24 
35 50 101 51 
36 59 83 24 
37 65 88 23 
38 64 87 23 
39 60 92 32 
40 56 106 50 
41 82 84 2 
42 59 94 35 
43 59 97 38 
44 68 90 22 
45 46 83 37 
46 49 94 45 
47 60 71 11 
48 89 95 6 
49 79 119 40 
50 41 100 59 
51 62 86 24 
52 53 55 2 
53 71 101 40 
54 66 89 23 
55 46 95 39 
56 52 68 16 
57 61 86 25 
58 45 68 23 
59 93 123 30 60 60 81 21 
73 
Table 3. (continued) 
Pupil Pre-Test Final Test Gain Score Score ( 1) (2) r~1 TJ+) 
61 75 95 20 62 50 86 36 
63 .. 72 78 16 
64 64 96 32 
65 60 94 34 
66 49 79 30 
67 70 80 10 
68 75 105 30 
69 49 95 46 
70 49 81 31 
71 73 95 22 
72 86 91 5 
73 70 103 33 
74 65 79 14 
75 59 85 26 
76 39 ~I 38 77 50 31 
78 59 82 23 
79 76 68 12 
80 68 87 19 
81 69 82 13 
82 41 61 20 
83 76 83 7 
84 62 107 45 
85 56 113 57 
86 49 61 12 
87 59 102 43 
88 55 81 26 
89 59 105 46 
90 76 102 36 
91 73 95 22 
92 54 75 21 
93 77 86 9 
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Table 3. (concluded) 
Pupil Pre-Test Final Test Gain Score Score 
( 1} (21 (3) (4) 
94 60 95 35 
95 73 112 39 
96 63 96 33 
97 55 74 19 
98 58 76 18 
Mean 60.7 88 28.5 
S. D. 11.8 13.5 12.4 
The mean for the pre-test, the final test, and the gain 
made between the pre-test and final test were also calculated 
for the four separate classes in biology. The results are 
found in table 4 which follows. 
Table 4. Calculated Mean of the Pre-test, the Final Test 
and the Gain Made Between the Pre-test and Final 
Test for the Four Biology Classes for the Unit 
on Reproduction and Genetics 
Class No. of Final Pupils Pre-test Test Gain 
( 1) (2) (3) (4) (5) 
1 28 59 86 27 
2 19 57 89 31 
3 27 65 91 26 
4 24 61 87 26 
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By comparing the calculated mean of 60.7 achieved on 
the pre-test by the ninety-eight pupils in biology with 
the calculated mean made by the four separate classes, it 
appears that class 1 and class 2 are below. Class 3 which 
shows the least gain, has the highest mean on the pre-test 
or 65. 
By comparing the results in the final test for the 
four separate classes with calculated mean or 88 for the 
ninety-eight pupils, it appears that class 1 and class 4 
are below. Class 3 is again high with a calculated mean 
or 91. 
Class 3 which had shown the highest calculated mean 
for intelligence quotient, the highest calculated mean on 
the pre-test and the highest calculated mean on the final 
test, had the lowest mean for the gain made between the 
pre-test and final test. The highest gain in the mean 
score was made by class 2 with a mean of 31. This class 
had the lowest mean in the pre-test or 57. This is again 
proof that the gain is greater for the pupils who knew very 
little at the start or the unit. 
Tables 5, 6 and 7, which follow, consist or frequency 
distribution or the scores on the pre-test, final test and 
gain. In each case the mean and standard deviation are cal-
culated. 
Table 5. Frequency Distribution of the Scores Made by the 
98 Pupils Taking the Pre-test for the Unit on 
Reproduction and Genetics 
Interval f d fd fd2 
( 1) (2) (~) PH -{ 5) 
90 - 94 1 1.6 1.6 1.36 
85 - 89 2 ~~ 1_10 /50 So - 84 3 1_12 1_48 
75 - 79 7 13 1_21 148 
70 - 74 7 1_2 /14 1_28 
65 - 69 10 fl flO flO 
60 - 64 21 0 
55 - 59 16 -1 -16 16 
50 - 54 10 -2 -20 40 
45 - 49 13 -3 -39 78 
40 - 44 6 -4 -24 96 
35 - 39 2 -5 -10 50 
Mean - 61 S. D. 11.8 
Figure 2 is an histogram showing the frequency distribu-
tion of the score made by the ninety-eight pupils taking 
the pre-test. The frequency is a five-point one and each 
interval is equal to one standard deviation of 11.8. 
Group III 
41 pupils 
Groun IV 
27 pupils 
Groun II 
18 pupils 
Group V Group I 
16 pupils 6 pupils l 
34 45 46 57 58 69 70 81 82 93 
Figure 2. Histogram of Scores Made by 98· Pupils on Pre-test 
for Unit on Reproduction and Genetics 
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The scores on the final test ranged from 55 to 123 with 
a mean of 88 and .a standard deviation of 13.5. Table 6, 
which follows, shows the frequency distribution of the scores 
made by the ninety-eight pupils on the final test for the 
unit on reproduction and genetics. 
Table 6. Frequency Distribution of Scores Made by 98 
Pupils on the Final Test for the Unit on Re-
production and Genetics 
Interval f d fd fd2 
(1) (2J (:i) T1IT -p}) 
119 - 123 2 ~~ - fl4 98 114 - 118 2 fl2 72 
109 - 113 2 ~~ flO 50 104 - 108 4 fl6 64 
99 - 103 9 13 f27 81 
94 - 98 16 f2 132 64 
89 - 93 11 fl fll 11 
84 - 88 16 0 
79 - 83 15 -1 -15 15 
74 - 78 9 -2 -18 36 
69 - 73 3 -3 - 9 27 
64 - 68 4 -4 -16 64 
59 - 63 3 -5 -15 75 
54 - 58 2 -6 -12 108 
Mean - 88 S. D. 13.5 
In Figure 3 the frequency distribution of the scores 
made by the ninety-eight pupils taking t he fina l test for 
the unit on reproduction and genetics is shown by an hist-
ogram. The frequency distribution is a five -point one 
and each interval is equal to one standard deviation of 13.5. 
G III ·roup 
46 pupils 
Group IV 
24 pupils 
Gr_aun IT 
17 pupils 
Group V Grouo I 
l5 pupils 6 pupils I 54 67 68 81 82 95 96 109 110 123 
Figure 3. Histogram of Scores Made by 98 Pupils 
on Final Test for Unit on Reproduction 
and Genetics 
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The gains made by individual pupils ranged from 50 to 1 
with a mean of 28.5 and a standard deviation of 12.5. Some 
of the pupils showed gains of ten or less. This suggests 
that either the unit on reproduction and genetics had the 
effect of confusing these pupils regarding details, or 
perhaps that, knowing more about the subject, pupils saw 
arguments for certain choice which they originally were not 
aware. In one or two cases, the small gain may have been 
due to lack of preparation and studying. 
In Table 7, which follows, the frequency distribution 
of the gains made between the pre-test and the final test 
of the 98 pupils for the unit on reproduction and genetics 
is shown. 
79 
Table 7. Frequency Distribution of 98 Pupils Showing the 
Gain Between the Pre-test and the Final Test for 
the Unit on Reproduction and Genetics 
Interval f d fd fd2 
( 1) 
_l21 (3) ( 4) (5) 
55 - 59 2 /6 /12 72 
50 - 54 3 15 /15 75 
45 - 49 6 14 /24 96 
40 - 44 3 13 ~2g 27 35 - 39 13 /2 52 
30 - 34 23 fl f23 23 
25 - 29 5 0 
20 - 24 23 -1 -23 23 
15 - 19 5 -2 -10 20 
10 - 14 7 -3 -21 63 
5 - 9 5 -4 -20 80 
0 - 4 3 -5 -15 75 
Mean - 28.5 S. D. 12.4 
In Figure 4 the frequency distribution of the gains 
made between the pre-test and the final test by 98 pupils 
is clearly shown by an histogram. The frequency is a five-
point one and each interval is equal to one standard devia-
tion of 12.4. Group III 
35 pupils 
Group IV 
28 pupils 
Group II 
~0 pupils 
Group V 
10 pupils Groun I 
7 pupils l 
0 11 12 23 24 35 36 47 48 59 
Figure 4. Histogram Showing Relative Gain for Unit on 
Reproduction and Genetics 
So 
Summary of Findings and Conclusions 
The unit.-- The unit as a whole was very successful. 
The pupils showed a great deal of interest and enthusiasm -
and seemed to enjoy this type of work. The main ideas of 
the unit seemed to be understood by most of the pupils. 
The unit assignment.-- Despite the fact that the 
method of teaching was entirely new to the pupils, the 
results have shown mastery and appreciation of the subject 
matter. The writer believes that the unit assignment is 
organized in a manner that makes for efficient and practical 
learning. He also believes that the amount of required 
written work should be reduced; that the pupil's textbook 
list should be made more extensive, and that some of the 
test items should be reworded to make their meaning clearer. 
A final statement.-- Due to past experiences with other 
units of this type, the writer believes that this method of 
teaching has many more advantages above and beyond the trad-
itional method. Also the experience obtained by him in eval-
uating this unit indicates that a unit on reproduction and 
genetics can be successfully taught to high school sophomores. 
APPENDICES 
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Appendix A 
Table 8. Results of the ~uizzes Taken by 98 Pupils in Biology 
for the Unit on Reproduction and Genetics 
Name Quiz 1 Quiz 2 Quiz 3 Quiz- 4 Quiz 5 Quiz 6 Average 
1 90 98 64 75 80 63 79 2 60 91 85 75 85 77 79 3 20 80 54 50 0 49 43 4 70 70 77 60 65 84 71 
5 50 77 64 75 70 84 70 
6 10 84 54 60 55 84 58 
7 40 ~~ 93 75 85 70 72 8 60 69 65 70 63 70 
9 90 84 85 60 70 84 79 10 60 91 69 65 85 91 77 
11 80 63 85 60 ~~ 77 75 12 50 84 85 60 49 69 
13 80 63 56 65 60 77 67 14 50 77 69 75 70 56 66 
15 50 77 77 60 65 91 70 
16 70 84 93 65 80 77 78 
17 50 63 85 75 80 84 73 18 80 84 85 65 80 70 78 
19 60 77 64 50 55 70 63 20 70 84 56 65 55 70 67 
21 90 70 93 65 85 91 83 22 50 70 77 50 60 49 55 
23 30 49 54 65 40 77 53 
24 90 91 85 60 80 84 82 
25 30 63 54 60 40 77 55 
26 30 63 36 60 40 77 51 
27 50 91 77 65 95 84 77 
28 20 42 54 60 0 91 45 
29 90 98 100 80 80 91 90 
30 80 98 64 80 90 91 84 
31 40 56 36 40 80 63 54 
-32 60 77 56 50 40 56 57 
33 90 84 77 65 80 84 81 
34 90 50 77 65 80 63 71 
35 50 91 45 80 50 91 68 
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Table 8. (Continued) 
Name Quiz 1 Quiz 2 Quiz 3 Quiz 4 Quiz 5 Quiz 6 Average 
36 70 70 77 60 56 75 68 
37 60 63 45 60 80 91 67 38 50 77 77 65 70 84 71 
39 40 63 45 65 50 63 54 40 80 98 27 80 50 98 72 
41 80 100 100 65 70 98 86 
42 90 63 64 60 80 56 69 
43 70 84 56 65 70 56 67 44 20 63 10 70 40 70 46 
45 70 100 56 60 50 63 67 
46 60 77 64 75 60 77 68 47 80 77 50 60 50 63 63 48 80 98 93 70 85 77 84 
49 100 98 93 80 95 91 93 50 80 98 69 70 85 84 81 
51 80 77 54 70 65 70 70 
52 0 63 36 50 55 63 46 
53 50 100 69 75 75 77 74 54 60 91 77 60 65 63 68 
55 70 63 56 70 85 84 71 
56 90 77 69 50 75 56 70 
57 70 84 69 60 50 63 66 
58 90 91 64 60 65 56 73 
59 100 84 93 90 95 98 95 60 50 84 54 50 50 56 57 
61 70 91 69 70 70 98 78 
62 70 84 69 70 80 56 72 
63 70 84 54 60 55 70 66 64 100 84 77 60 75 84 80 
65 60 100 69 70 70 70 73 
66 20 91 54 60 60 77 61 
67 70 100 77 70 70 91 80 68 80 91 100 50 70 84 80 
69 70 91 85 70 90 91 83 
70 20 56 36 40 75 77 51 
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Table 8. (Concluded) 
Name Quiz 1 Quiz 2 Quiz 3 Quiz 4 Quiz 5 Quiz 6 Average 
71 60 84 85 70 70 63 73 
72 30 77 64 70 75 70 64 
73 80 98 85 60 75 98 85 
74 40 67 56 0 50 63 46 
75 60 91 100 60 60 84 76 
76 40 60 45 50 60 77 56 
77 70 70 45 50 60 84 63 
78 60 100 100 85 70 91 84 
79 80 84 93 85 65 63 78 80 90 100 100 70 85 80 86 
81 40 84 85 50 65 70 66 82 60 70 54 70 80 91 71 83 60 100 100 85 85 84 85 84 80 91 100 75 100 98 88 
85 80 100 100 75 70 84 85 
86 30 98 100 70 70 63 72 87 90 77 69 70 70 91 78 88 96 98 100 85 100 77 92 89 60 98 85 75 85 91 82 90 70 100 100 85 80 91 88 
91 60 98 100 85 90 100 89 
92 80 84 54 70 65 63 69 
93 70 91 100 100 60 63 81 
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96 70 84 100 8o 80 98 85 
97 80 77 100 80 80 56 78 
98 60 70 69 75 80 70 71 
Appendix B 
Samples of Some of the Optional Related 
Activities as -Fo~nd in the Unit File 
Visit a fi~~~ers_in_yau.~r~co~m~-~-------
_______ m~unitY- and find_aut_what method.~s ____ _ 
are used_t_o_p.r..o.pagate these animal.a. 
------~G~i~v~e-~port to the class on_wba~L_ ______ _ 
y:ou have 
-------- - -··----------------
Make a drawing of the stage.s in mitosis 
and briefly~~c~h~s~ta~t~~- e -----------, 
(2:361 - 3661 
------'---------::;;;=· 
•' 
. 
------;or-----
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Appendix B. (Continued) 
Write a a er on the life of 
Gre or J. Mendel 
(1:603 
- 613) 
(3:625 - 630) 
(5:646 
- 654) 
'(8:441 
- 443,. 474 - 484) 
Obtain a seed catalogue. Go throughL_ ___ _ 
it to learn the kinds of hybrid plants 
-------'-'wiLih ..... i~ch_are...__ia....:vua.L!i"'-'!l~a~~~-----------
Note what claims are made for the 
___ ____...s'-'Aup_erl._Qri.ty: of' the hy:brid .~la~n~t~s~. ____ _ 
----- - ------. 
-------- ---·--·-·--------- --
·-
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Appendix C 
Views of the Classroom in Which the Unit was Taught 
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Appendix C (Continued) 
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Appendix D 
study and Activity Guide 
The materials found on these pages are to guide 
your study on this unit. Be sure to rea d them c a refully. 
If y ou can think of other really interesting things that 
might b e done, let me know. Do this by writing them 
down or see ing me privately. 
A score sheet for each pupil will be kept by me. 
As soon as you complet e each item, bring it in for 
approval. If it is incorre ct, it will be returne d to 
you for corre ction. ,,Jhen a cc epted, it will be so marked 
on your score she e t. 
Some of your class periods will b e discus sion 
periods and you must be prep a r e d to tnkc an a ctive p a rt 
in the discussion, but aside from this you may do the 
items in any order that you wish. 
A long list of optional activities arc given. Make 
n r eal effort to do some of these optional activiti e s. 
This unit can be one of the most profitable of your school 
experiencES.. Do a good job. 
CORE ACTIVXTIES 
1. What is reproduction? Where does life come from? 
Can you give any specific examples of former be-
liefs concerning the origin of living creatures? 
Asl{ your parents if they remember any such be-
liefs. In your own words, make up a definition of 
spontaneous generation. 
2. Discuss reproduction in class. 
3. Take notes on the teacher's lecture on asexual 
reproduction. 
4• With the aid of a microscope or a microprojector, 
examine a prepared slide, showing the paramecium 
in fission. Draw a simple diagram showing the 
cell division and be able to explain the follow-
ing questions: 
(a) which structures divide first, the 
nucleus or the cytoplasm? 
(b) when do organisms reproduce? 
(c) what relationsh ip exists between 
parental care and the number of 
offsprings produced? 
Item 2, · score sheet 
5. What is the difference between asexual and sexual 
reproduction? What are some of the advantages of 
the asexual method of reproduction; the sexual 
method of reproduction. (1:548-9)1/ (8:361-8) 
(9:503-5) -
Item 3, score sheet 
6. l~at is meant by vegetative propagation? What are 
two important advantages of propagation by this 
method over that of using seeds? (1:554-9) 
(2':380-4) (3':510-18) (8:370-3) 
Item 4, score sheet 
7. What are the four methods of asexual reproduction 
found in plants other than vegetative propagation? 
What are some examples of these methods? (1:550-4) 
(3:507-10) (6:411-15) (8:361-66) 
1/ 
Item 5, score sheet 
Numbers indicate reference books and pages, for 
example, (1:548-9) means that information about 
asexual and sexual reproduction may be found in 
reference book number 1 pages 548-9. 
8. What is regeneration? Find our all you can about 
the starfish and the oyster fishing industry. 
(3:507~8) (4:415) (8:370) 
Item 6, acore sheet 
9. 1rJi th the aid of a compound microscope, examine a 
prepared slide showing a hydra bearing a bud. Draw 
a simple diagr.am and label it. Be able to explain 
the following: 
(a) How and where is the bud developed? 
(b) How does the bud become a separate 
individual? 
Item 7, score sheet 
10. Take a quiz on asexual reproduction. 
Item 8, score sheet 
11! Discuss in class s exual reproduction in the lower 
organisms. 
12. With the aid of a compound microscope examine a 
prepared slide showing the spirogyra conjugating. 
Locate the main parts. Draw and label the parts 
and describe the process. 
Item 9, score sheet 
13. What is meant by the alternation of generation? 
What is the male sex organ of the fern called? 
The female sex organ? (1:578-81) (3:522-26) 
(8:368-70) {9:252-5: Item 10, score sheet 
14. What is hermaphroditism? Find out which animals 
are hermaphroditic and briefly explain the method 
used by each. (1:570-1) (2:389) (8:389-90) 
Item 11, score sheet 
15. How does parthenogenesis take place? What animals 
reproduce by parthenogenesis? Can you see any 
advantage or disadvantage in this method? (2:393) 
(4:430-1) (9:516) 
Item 12, score sheet 
16. Take notes on the discussion of fertilization in 
the flowering plants. 
17. What is double fertilization in the flowering plants 
and how does it compare with fertilization in the 
mammal? (1:566-8) (3:526-9) (6:169·75) (8:377-80) 
Item 18, score sheet 
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18. What parts of a flower serve in reproducing the plant? 
What is pollination and how is a flower adapted to 
accpmplish it? {3:531-2) (6:166-9) (7:170-8) 
(8!380-1) : 
Item 14, score, sn~et 
19. What is meant by cross pollination? Explain the process 
of self-pollination Which is more desirable? Why? 
(1:568-9) (2:372-6) (6:169-72) (7:172-8) (8:380-1) 
Item 15, score sheet 
20 . Trace the development or a seed after the fertilization 
or its ovule. (2:377-80) (6:174-80) (8:380-2) 
Item 16, score sheet 
21. Make a list or several examples of adaptation that seeds 
possess for seed dispersal . What are the ·different agents 
needed to carry out seed dispersal? (1:568-9) (2:379-80) (6:181-6) (8:383-4) . 
Item 17, score sheet 
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22. What is meant by germination of a seed? Outline the stages 
that a bean plant must go through during germination. 
What conditions m.ust be ~resent to insure full germination. 
(2:377-8) (6:182-186) t8:384-5) 
Item 18, score sheet 
23. Quiz on reproduction of flower. 
Item 19, score sheet 
if 
24 . Lecture on sexual reproduction . 
25. Compare the process or mitosis with that or meiosis. What 
would happen if reproductive cells were formed by the 
process of mitosis? (i:600-l) (2:360-1) (6:581-3) 
(8:405-16) (9:516-20} 
26. 
Item 20, score sheet 
What is the difference between bod:y cells and germ cells? 
Which are more n~rous? (1:564-5) (6:581-4) (8:407-11) 
(9:517-19) 
Item 21, score shee• 
27 . Examine and make a careful study ot the models or preserved 
frog's eggs showing the development from . the one cell stage 
to the tadpole stage. Draw and label all the parts. 
Item 22 1 score sheet 
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28. Briefly describe the changes a fertilized mamftlal egg goes 
through from fertilization to birth. 
(3:540-54} (8:396-400) (9:512-15) 
Item 23, score sheet 
29. What is meant by the gestation period of an animal? Why 
does the length or the gestation period vary in different 
animals? (3:543) (8:400) 
Item 24, score sheet 
30. How does a mammalian embryo receive its food? 
(3:541~4) (8:397-8) (9:512-3) . 
Item 2~ 1 score sheet 
31. How does the amoUht or parental care given to offspring 
vary with the rate of reproduction of tre organism? In 
general how does parental . care among mammals compare 
with that of birds and other vertebrates? (1:586-8) 
( 3: 555-62) ( 4: 451-60) { 8: 397-8) • 
Item.26 1 score sheet 
32. View sound film, In The Beginning. Class discussion ot 
film. 
33. Take quiz on sexual reproduction. 
Item 2z, score sheet 
34. View sound film, Heredity. Class discussion of film. 
35. What are chromosomes? Is the number of chro~osomes of a 
species always constant? What are genes? 
(1:598-602) (3:617 .. 23) (6:578-84) 
Item 28, score sheet 
36. Name at leas.t ten characteristics that are present in you 
that can be inherited. Do these depend upon a single pair 
o:f genes? 
Item 29, score sheet 
37. Discuss in class Mendel•s law of dominance, the law of 
unit characters, and the law of segregation. 
38. In garden peas the tall characte~ is dominant over the 
short character. Cross a pure tall with a pure short 
and carry to the second filial generation. With the 
aid of punnette squares, show your results. (1:603-8) 
(3:625-30) (6:587-92) 
) 
Item 30, score sheet 
39. If r e d is dominaht in the four o'clock flower and 
white i ~ r e cessive, why do pink flowers of this 
speci es occur? (3:631•3) (6:592-3) (8:432-3) 
(9:543-4) 
Item 11, score sheet 
... 
40. What is an hybrid? \~!hat are the Mende lian rations ? 
(6:593-4) (8:428-31) 
Item 32, score she et 
41. Ta ke quiz on Mendel's laws. 
Item 33, score she o t 
42. Take note s on t e acher's l e cture on mutations. 
43. What the ory did August Weismann test? What 
e xperiment did he p e rform and wha t did h e conclude? 
(1:466.7) (3:612-3) (4:691-2) 
Item 34, ~cor e shee t 
44. \rJha t is meant b y inherited traits as d i stingu ishe d 
from acquir e d traits? 
Item 35, score she e t 
45. \vhat is a mutant'l St a t e four way s in which muta-
tions may occur through change s in the protop lasm 
of g erm c e lls. (1:593-4) (3:613-4) (6:632-4) 
(9:549-50) 
Item 36, score sheet 
46. How have some mutations helpe d mankind? What 
e ff e cts have x-rays on r eproductive c e lls? 
(8:436-7) 
Item 37, score shee t 
47. What is meant by variations: What ar e some possible 
a dvantage s of variations to an organi s m? (1:602-3) 
(9:549-52) 
Item 38, score she et 
48. Quiz on mutations . 
Item 39, score shee t 
49. Class discussion on the improvement of p lants and 
animals, including man. 
50. What ar e the chi e f aims of a plant and anima l 
bree der? (1:609-13) (6:598-601) (8:448-452) 
Item 40, score shee t 
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51. What are some of the improvements in plants and 
animals made by man and point out how they are 
usefu:~ Describe briefly the various tec~niques 
man has used for bringing about these improvements. 
(1:448-50) (6:598-603) (8:451-453) 
Item 41, score sheet 
52. ~istinguish between eugenics and euthenics. Which 
do you consider the more important? Why? 
(1:611-14) (6:607-8) (8:464) 
Item 42, score sheet 
53. vJhat conclusions do you draw from a study of the 
Kallikak and the Edwards families? (6:615-6) 
Item 43, score sheet 
54. Why is close intermarriage, such as that of first 
cousins, likely to be a dangerous practice? 
(1:558-9) 
Item 44, score sheet 
55. What makes the study of human heredity such a 
difficult matter? (6:559-60} 
Item 45, score sheet 
56. ~vha t is the r e ason that hemophilia (bleeder 1 s 
disease) occurs more frequently among males than 
females? (1:547-8) (6:610-13) (8:463-4) 
Item 46, score sheet 
57. Make a list of characteristics found in man, that 
are known to be inherited - telling which ones are 
dominant, recessive, or sex-linked. 
Item 47, score sheet 
58. Take the quiz on the improvement of the plants, 
animals and h~~an race. 
Item 48, score sheet 
59. Take the final test on reproduction and genetics. 
Item 49, score sheet 
60. Discuss the final test in class. 
61. Give final reports. 
62. Write on paper about one hundred words glVlng your 
frank and honest opinion.of this method of studying 
reproduction and genetics. Make a list of real values 
to your pers onal life attained through this study of 
genetics and reproduction. (This item will have no 
effect on your grade.) · 
Item 50 7 score sheet. 
REPRODUCTION AND GENETICS TEST 
One of the five words or phrases given completes 
the meaning of the statement. Select one of the answers 
as the best one and put its number to the left of the 
number of the questiono 
Sample: 
3 it.. 
___ 1. 
___ 2. 
___ 3. 
___ 4. 
__ 5. 
__ 6. 
___ 7. 
In the human body tissues are grouped together 
to form (1) cells, (2) protoplasm, (3) organs, 
(4) muscles, (5) zygotes. 
Spontaneous generation refers to (1) production 
of new organisms without parents, (2) reproduction 
of pond scum, (3) formation of sex cells, <4> pro-
duction of spores, (5) the reproductive process of 
the fly. 
The continuance of living forms on the earth is 
assured by the process of (1) respiration, (2) 
spontaneous generation, (3) reproduction, (4) 
balanced diet, (5) metabolism. 
When your dog gets worms in his stomach it is 
because he (1) has eaten candy, (2) has drunk 
rainw2ter, (3) has had an inadequate supply of 
vitamins, (4) has accidentally eaten some worms 
or worm eggs, (5) has eaten too much meat. 
A cat starts life as (1) a kitten, (2) a single 
cell, (3) an egg, (4) four cells, (5) eight cells. 
When growth has continued long enough for the 
organism to become mature, it usually (1) dies, 
(2) goes on growing rapidly, (3) reproduces, 
(4) shrinks, (5) hibernates. 
After the young bud of a hydra develops all its 
structures, it (1) stops growing, {2) lives 
together with its parent, (3) separates from 
its parent, (4) dies, (5) continues to grow. 
Budding of yeast is a simple form of (1) sexual 
reproduction, (2) spore-formation, (3) cutting, 
(4) asexual reproduction, (5) layering. 
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. . 8. Seedless f~uit is widely reproduced by the 
------ process o:f (1) sexual reproduction; (2) spontan-
eous generation, (3) grafting, <4) regeneration 
(5) layering. 
__ 9. The ~erns repro~uce by (1) regeneration, (2) grafting, 
( 3) a·l tarnation of generation, <4> conjugation, ( 5) b1Udding. 
! 
_____ 10. Egg producing organs are (1) testes, (2) ovaries, 
(3) stigmas, (4) anthers, (5) thalli. 
_11. 
_12. 
_13. 
15. 
---
16. 
-
. 17. 
-
Higher animals reproduce by the union of (1) asexual 
spore s, (2) two similar gametes, (3) several sperms 
with one egg , (4) one sperm with more t han one egg, 
(5) one spe rm with a single egg . 
A f ertilized spe rm cell i s called (1) mutant, 
( 2) zygo te, ( 3) zygo spore , (4) ge ne, ( 5) chromosome. 
The st age in tho development of an embryo which 
most res embles a hollow b a ll is (1) gastrula, 
(2) blastula, (3) egg, (!~) morula, (5) zygote. 
An embryo b e gins its life (1) as soon as an egg 
cell is f e rtilized, (2) only after the animal is 
born, (3) only after it hatches from an egg, 
(4) as soon as the egg cell is formed, {5) as an 
unfertilized e gg . 
Primarily flowers are for the purpos e of (1) 
accomplishing r eproduction, (2) creating b e auty, 
(3) providing vegetables, <4) strengthening the 
plant, (5) making the plant grow. 
The greatest amount of parental care is exercised 
by organisms that (1) have few offsprings, (2) 
have many offsprings, (3) lay eggs, <4) reproduce 
asexually, (5) forms in which there is external 
fertilization. 
Two children of the same parents, reared under the 
same conditions are (1) always alike, (2) sure to 
have similar dispositions, ( 3) always equal in mental 
capacity, <4> n ever exactly alike, (5) always will 
have the same color eyes. 
___ 18. 
20. 
---
21. 
---
22. 
---
23. 
---
24. 
---
25. 
---
The reas on why each leaf on a tree differs 
from every other leaf of the same tree is 
(1) heredity, (2) hybrid, (3) mutation; <4) 
selection, (5) variation. 
Determines heredity (1) chromosomes, 
(2) conjugation, (3) cytoplasm, (4) nucleus, 
(5) protoplasm. 
A certain boy has a double-pupil in one eye. 
This tra it, therefore, is (1) dominant, 
(2) recessive, (3) neither cpminant nor recess-
ive, (5) may be either dominant or recessive. 
If pure stock tall peas ar8 crossed with pure 
stock dwarf p eas , the descendo.nts in tho 
generntion 'Nill (l) all b e to.ll hybrids, 
( 2) fift"t1" per c ont tall, ( 3) s oventy-fi v o p er cent 
(5) all short hybrid. 
iNhcn two hybri d t nll p oa nln.nts ar c cross ed, (1) 
thr oe of the offso rin,s •:rill npp cnr tnll but 
onlY ono will b o pur e tall; (2) two of tho off~ 
spring will b o pur e tall nnd t wo will be short, 
(3) thr e6 of t h 8 offspring will arynear short, 
but onlv one will b e pur e short. (4) three of 
tho offspring will b e pur e tall and one will 
be hybrid tc.ll, (5) all will be hybrid tall. 
Acquired chara ct ers are those (l) handed down by 
tho parents, (2) which are dominant, (3) caus e d 
b;r forces outside the body, <4) from maternal 
genes, (5) due to hybridizing. 
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A horse is made lame by an accident. (1) it is 
likely, (2) it may be possible, (3) it is v ery 
unlikely, (4) it is impossible, (5) it is very 
unlikol'T, that its colt will inherit the lameness. 
When a gone changes so that a new charact er 
app ears in tho ap e cie, tho chango is called 
(1) blending, (2) dominance, (3) mutation, 
(4) s egregation, (5) maturation. 
26. The th0or"'! of mutation was first advanced by 
---- {1) Charles Darwin, (2) Gregor Mendel; 
{3) August Weismann, (4) Hugh DeVries, 
(5) Luther Burbnnk. 
27. 
---
28. 
---
___ 29 . 
30. 
---
32. 
---
31. 
---
__ 33-
__ 34. 
The sci entist who discover e d tha t tr aits are 
the r e sult of ma ny g en e s r nthor than single 
g en e s wa s (1) Burbank, (2) Mend el, (3) We isman, 
(4) DeVri e s, (5) Morgan ~ 
Man has obt a ine d higher yi e ld of corn b7 
(1) hybridiz :1 tion, (2) mitosis, (3) bl ending, 
(4) euthenics, (5) segrega tion. 
Mar y Ys h a ir is red in color , h er mothe r's hair 
is l i ght brown- h er fathor~s dark brown. The 
r ons on for Ma r y 's h a ir b e ing r ed i s (1) r e d is 
r e c e ssive , (2) r od app ear od a s a mut ant, (3) 
r od is a b l ending, (4) r e d h a ir was pr e s ent in 
h er gr an dp nr. cmt s , ( 5) r ed is a pur e t vp e . 
Reducti on of a numb er of chromosome s to one-ha lf 
of tho or igina l numbEr t n.k c s pl a c e du ring the 
pro c e s s o f (l) omitos is, (2) mitosi s , (3) matura-
tion, (4 ) r e juven a t ion, (5 ) conjug~tion. 
A r e c e s s ive tra it, (l) is not a llowod to d ev elop 
b e c aus e of environment a l conditions , (2) b elongs 
to nn inferior raci a l group, ( 3) is the chara ctcr'-
istic whos o app ear nnco is mn ske d by the pr e s enc e 
of n gene for a dominnnt tra it, <4) is a v estigial 
organ, (5) is n s ox-linke d chnract or. 
An exampl e of a s ox-linke d charact er is (1) curl cy 
h a ir, . (2) color-blindne ss, (3) f ocbl omindc dn c ss, 
<4> two-joined fing e rs, (5} a lbinism. 
A germ c ell is (1) sp e rm cell, (2) epitheli a l 
c ell, (3) muscl e c ell, <4) choromosome s, (5) 
n erv e c ell. 
In inherit anc e of human eye color, (1) dark brown 
is dominant ov er light blue , (2) d ark brown is 
r e c essive to light blue , (3) d a rk brown and light 
blue a lwavs bl end p erfe ctly , <4) no color is 
dominant, (5) d a rk brown is some time s dominant. 
35. Which of the following r e sults could not be 
----- s ecur ed through sci entific pl ant and anima l 
br e eding, (1) iMmunity to dis e~s c, (2) superior 
y i e lds , (3) mor e r apid growth, <4> mutations 
w.i ~~ · c crt n in d esir e d chara ct ers, (5) d e sc endants 
whi ch nrc sup erior to the ir a nc estors in import ant 
r e spects. 
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36. A vari ot ~r produced b"~".r hybridizntion is (1) b eardl ess 
----- wheat, (2) gold en delicious appl e s, (3) hornless 
c a ttl e , (l~ ) plumcot, (5) seed~pss orange . 
37. In Garli or time s cousin marri a g e s wor e consider e d 
--- c sp ccialbr d e sirnbl o . This b eli ef was (1) ontir ol7 
incorr ect, (2) correct, (3) mor e corr e ct than 
incorr e ct, <4> more incorr ect than corr ect, 
(5) just a sup erstition. 
)8. 
---
Th o ou ;;z:enists s ock to improve mnnkind b"<r (l) child-
l nbor l aws, ( 2) comnulsor"'r in sura nc o for workers, 
(3) improv e d housing conditions, (4)mor e pla"'rgrounds, 
(5) s c ~r e gf'.ting tho f e e bl emind ed. 
To the l oft of e nch numb er is n blank sp a c e in which 
you should writ e tho missing word which would compl e te 
tho mo8ning of tho s ent enc e . 
Sample: 
BiologyA. The stud~r of living plnnts and animals is call e d 
----~39. Past eur's work on microorganisms showed thnt they 
must como from other microorganisms. 
--~-40. All forms of lifo b e gin ns a single ____ • 
41. 
---
Tho proc e ss of simple c ell division is c all e d • 
-
L~2. 
---
The branching off of n ew individual from the side 
of tho pnront is called • 
Onions a nd lili e s nrq normally propaga ted by moans 
of 
---· 
__ 44. In grafting, the cutting which is taken from the 
plnnt to b e propagated is call e d • 
• 
45. The mushroom and the other fungi r eproduc e a s exua lly 
--- b"'r ,, • 
---
46. The s pore of the moss pl ant gor n ina t c s and grows 
----- into the • 
4 7. Scxunl r ep 1·oduction in the spirog:rr a and p a rnmucium 
---- is c all e d • 
48. P nrthcnog cn osis is tho d evelopment of an egg c ell 
----- which h a s not b oo n • 
49. Wh en a mmama lian cmbr"''O i s born, the cord which 
--- f nst c;n od it to tho p nr ent is s e v e r ed. This cord 
is kn own as tho cord. 
50. Tho s eri e s of c ell divi s ions which t nk c pl a c e 
---....: aft er f er tiliza t i on i s k nown as 
---· 
51. The oroc ~_, ss of which tho n urr.b cr s in tho e gg and 
---....: s p erm i s r c~ duc cd is known ~:::.s • 
52. Tho organ in which the hwnnn cmbr'tO d e v elops is 
____ _. known cc s the 
53. The p art of tho flow er in which the mo.l e c e lls 
--....: a r e produc e d is the • 
54. Tho proc e ss of tr ansf erring tho pollen gr a ins 
----- from tho ma l e organ to tho f emal e organ of tho 
flow er is known a s 
---
55. One of tho me thods tha t s elf-pollina tion i s 
------ pr ovont od in flowers, is whe n tho stamen is 
tha n tho pistil. 
---
56. One of tho a gents tha t h e lps to pollinat e tho 
----- corn pl ant is • 
57. A tr8 it wh ich npnoars onl~ in one sox like 
---- h emophili a in man , is c a ll ed • 
58. Any tr nit which oxpr oss c. s its elf in tho pr 0s onc c 
---....: of its opnosin~ tra i t i s sa id to b e • 
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Write a plus sign <+) for each t~uo statement and 
a (0) for each false statement on the iine to the left 
of the aurr .. bc r prec e ding each statenent , 
Sample: 
± a. Ragweed is one kind of plant. 
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__ 59-
__ 60. 
Flies will arise from meat if it is allowed to rot. 
__ 61. 
__ 62. 
---
63. 
__ 64. 
__ 65. 
__ 66. 
__ 67. 
__ 68. 
__ 69. 
__ 70. 
___ 71. 
Gametes develop directly into new plants. 
In the beginning a seed is only one cell. 
Reproduction generally occurs after the organism 
has matured physically. 
When a portion of n.n organiSl'1 separates from the 
- j parent's body and beglns 11 f c3 for itself, repro-
duction is said to have t&kea place. 
When binary fiss~on occurs, the cells divide into 
many spores, each of which may develop into an 
adult org anism. 
Strawberry plants reproduce asexually by tubers. 
The eyes of white potatoes are buds from which 
new potatoes grow. 
Sporangia are sometimes found on molds. 
In alternation of generation the offspring in 
each generation resembles its mother or father. 
A young jellyfish looks like its parents. 
The male reproductive cell in plants and animals 
is commonly called the sperm. 
Fertilization is accomplished by the fusion of 
several sperm cells with one eg~ cell. 
72. The blastula is a stage in the d evelopment of a 
----- mammalian embryo. 
73. C~oss-pollination produces stronger offsprings 
----- than does s elf-pollination. 
74. The lower the animal in the scal e of lif&, tho 
---- more eggs arc produced. 
75. The ~ale-mammal of some species share with tho 
--- f emale tho work of caring for tho offspring. 
76. Living things arc exactl~ like their par ents. 
----
77. Chromosome s a r e n e c e ssary for tho transmission 
--- of herodi tar~r charnct cri sti c s. 
78. Gen es have a gr e at influenc e in the development 
---- of offspring. 
79. Wh en n cha r a ct er becomes r e c e ssi v e to another, 
---
. the r e c essive cha ract e r n e v er again g ive s evidence 
of its pre s ence-. 
80. vVhen one par ent guinea pig is black and tho other 
---- is white, all tho offsprings in the first genera-
will be black. 
_____ 81. The children of professional ska ters are likely 
to become export skaters bec aus e thov inherit the ir 
parent's skill in skating well. 
82. Mutations can b e caused by the rav s of atomic 
----- explosion. 
_____ 83. Most factors in human beings arc determined by 
many genes rather than by a singl e pair of genes, 
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84. All of our improved plant s and nnima ls h o.ve been 
--- pro duc e d by hybridization .. 
85. Ev e ry new ~ody cell forme d i n the proc e s3 of 
--- growth in em organism, has a s e t of chromosomes 
. exa ctly like the set in every other body c ell of 
tha t organism, or of every other organism of tha t 
same kind. 
86. A p erson can inherit a certain charact eristic 
--- from his great grandparents. 
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87. Both matur e body c ells and ma ture sex c ells contain 
--- the s ame numb e r of chromosome s. 
___ 88. Hcmophili r.. is mor E.~ commol7 found in ma l e s tha n 
in f cmnl cs . 
89. H er odit a~v ment a l tr nits in ma nki nd t end to bn 
--- r e c ess ive . 
__ ,_ 90. Bod7 c ull s exert mor e influenc e on the tr r-msmission 
of here dit ar~ cha ract eristic s tha n do the s ex cells. 
91. In the Edwards f nmi ly, the sup erior ment a l ability 
--- h n s r eappear e d - g en eration aft e r g en e r a tion. 
92. Par ents whos e o~T o s ar e brown may h a v e childre n with 
--- blue eyes. 
93. Se l ective planting by man produc e s the same r e sults 
--- as survival of the fit in n a tur e . 
94. Def e ctive offspring r e sult from h credi ntrY d efects 
--- r a ther than from the n ow r e l n tionship of their 
parents. 
_____ 95. As soon as f ert i lization of an e gg is accomplished, 
tho d e v eloping organism is aff e ct e d bw the environ-
mont. 
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Tho words omitted from the sentenc e s arc on tho left 
hand side of the page. Put tho number of tho blank on tho 
line beside the Hord that you think should go in the space. 
Sample: "a" is placed beside the name Weismann. 
g e rmplasm 
-protoplasm 
- mitosis 
-Horgan 
-melosis 
-individual 
---acquired tra its 
---inherited traits 
- environment 
-nucleus 
heredity 
sp e rms 
-awe ismann 
=soma top lasm 
chromosome 
---sexual repro-
-duction 
resemble 
-desirable 
-undersirable 
-. -pre s ent 
-dominant 
r e cessive 
---asexual repro-
-duction 
blended 
--hybrids 
--mutant 
--lacking 
--colored 
-white 
According to a doctrine advanced by 
(a} , all living things arc compos e d 
of ordinary body cells called (96) 
and sex cells called (97) • sex cells 
divide by the process of T9E) while 
body cells divide by the process of 
(99} • (100) affect only tho somato-
plasm which ceases to exist upon tho 
death of the (101) but g e rmp l a sm is 
ordinarily unchang~by the (102) 
and is transmitted from genera tion-r0 
generation,. 
The factors which dete rmine the 
appearance and other characteristics 
of an individual are believed to be 
carried in the (103) of the germplasm. 
In (104) ___ each offsp ring receives a 
mixture of factors from both parents. 
Thus the offspring (105) the parents 
in some ways and differ "frOm them 
in others. There are many (106) 
as well as (107) germs in man.--nue 
to the fact that-rhere has been a 
wholesale mixture of these genes . in the 
past, it is doubtful if any family 
possesses genes that are all desirable. 
Marriag.es between families where the 
same defects are (108) should not 
be attempted because or-fhe . greater 
possibility of the undesirable genes 
uniting. Most undesirable genes are 
(109} ___ and most desirable genes are 
(110)_. 
hybridization 
-segregation 
-inbreeding 
---vegetative propagation 
-hybrid corn 
---domestication 
eugenics 
---unit character 
--conjugation 
-genetics 
-selection 
--sheep 
---use of mutants 
---chestnut tree 
--Buffalo 
many 
-short 
-few 
-reproduction 
---:t1eredi ty 
-respiration 
-highe r 
-offspring 
-lower 
-faster 
-
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A successful breeding program 
depends on an adequate knowledge 
of the principles of (111) • 
If a breeder has two animars-
with dissimilar traits which he 
wishes to combine, he must mate 
these two animals. The mating 
of two such animals is known 
as (112) • Four types of off-
spring may result from the match. 
This is explained by Mendel's 
law of (113) ___ • The broeder 
then chooses the best of the 
four types for further breeding. 
This process is called (114) • 
If the breeder chooses several 
types and mates them with each 
other, he is using a method 
known as (115) ~ The plant 
breeder can ma~closely related 
forms more easily than the ani-
mal breeder because he can use 
the method known as (116) • 
A good example of a new type of 
animal produced by the breeder 
is (117) • A good example of 
a new type of plant produced 
by the breeder is (118) • 
- · 
Animals which provide parental 
car~ for the young often produce 
relatively (119) offspring. 
In species which-aD not provide 
parental care for the young, 
the production of {120) off-
spring is the rule. In-ronny 
species which reproduce rapidly, 
the individual has a (121} 
life. In general, the (12'2"} 
the organism in the scale of---
life, the (123) is its rate 
of (124) ___ • ---
A cow that had had her horns re:rn:Jve d had a calf that 
grew no horns. When this calf grew 'to Le an adult cow, it 
had a calf' vhich likewise grew no r_,c2'1 ~i ,. 
Make a check mark (V') in the bla11.k before each state-
ment ih the foiloWing list that seems to you to be a sensible 
cominent to make about ·the facts just stated: 
! 
1. The calf grew no horns because its motherts horns 
had been removed before it was born. 
2. The calf was probably a freako 
3. The calf was a mutant, as far as being hornless 
was concerned, but the cow was not. 
4. Removing the cow•s horns had little to do with 
her calfts having no horns. 
5. Removing · the cow•s horns had nothing whatever 
to do with her calf's h a ving no horns. 
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6. Before we could be certain whether the calf was or 
was not a mutant, we should need to find out whether 
or not other calves of the cow and calves of her 
calf had horns. 
:Make a check mark (¥") before each statement that seems 
to you to give a sensible reason for your checking the state-
ment or statements that you did in the pre ceding list. 
7. Mutations are transmitted to offspring. 
8. Freaks transmit their unusual characteristics. 
• 9. The effects of whatever happens to an organism during 
its life are never transmitted. 
10.. About one fourth of the offspring in the second 
--- generation will have the new character. 
11. The calf that was a "grandchild" of the original 
--- cow had no horns as a result of the working of 
Mendel's laws. 
12 •. Environment and heredity both play important parts 
--- in the lives of individuals. 
A florist had two v a rieties of the same plant, one 
with ' red flowers and the other with 1•::1i J;e flowers. He 
crossed the red with the white and pl a~~e d the seeds. 
The F1 generation gave all pink flowerq~ He then planted 
the seeds from these self-pollinated oink flowers and 
found that out _of 600 plants they produced 148 red, 302 
pink, and 150 white in the F2• Selecting se e ds from these 
selr-pollinated pink flowers only, he tried again. 
In the spaces at the left check (v) the results he 
should get. 
---
13. He would get all pink flowers. 
_......,._ 14• He would get all red and white flowers. 
15. He would get the same proportion of red, pink, 
----- and white flowers as before. 
16. He would · get many more red and f ew white flowers. 
---
---
17. He would ge t many red flowers and many white 
flowers, but few pink flowers. 
Check (v1 the following statements which explain 
the results checked above. 
18. Repeated selection vwuld strengthen the pink 
----- until all offspring are pink. 
19. Blending inheritance of two characters will 
--- always give a 1:2:1: ratio. 
20. Red is dominant and will tend to increase. 
---
---
21. Pink is a hybrid and will "1run out." 
Check (v1 the statement which indicates a method 
by which a pure pink line might be bred. 
22,. Continued selection. 
---
---
23. Making new red-white crosses. 
24·.. Vegetative propagation (increase by cuttings, 
--- graftings, etc.} 
---
25. No known method. 
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